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(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce variation in optical properties such 
as brightness and color tone to the minimum by forming regions in which no 
color filter is formed, so that the total area of these regions is made 
constant, even at the time the sticking position of a color filter formation 
region is deviated from that of a pixel electrode region. 
SOLUTION: In this device, even at the time the a color filter substrate is 
deviated by stuck to a lower side substrate, at the time of comparing the 
total area S(C') of regions C1' and C2' (S(C')=(C1')+<C2')), in which no color 
filter 11 is formed, with the design total area (S(C)) of design regions C1 
and C2 (S(C)=(C1>+<C2)), in which no color filter 1 1 is formed when they 
are struck with designed accuracy, the relational expression S(C')=S(C) is 
alway satisfied. Thus, in the device provided with a color filter substrate 
having the region in which no color filter is formed, even when some 
deviation of the area due to the sticking is caused, since a color filter is 
formed in an unchanged pattern shape as a whole to inhibit changes in 
chromaticity and brightness from being caused. 
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Japan Patent Office is not responsible for 
any 

damages caused by the use of this 
translation. 

l.This document has been translated by 

computer. So the translation may not 

reflect the original precisely. 

2 **** shows the word which can not be 

translated. 

3.1n the drawings, any words are not 
translated. 



CLAIMS 



[Claim(s)] 

[Claim l] On a substrate of one side of the 
substrates of a couple which counters 
mutually and is arranged on both sides of 
a liquid crystal layer A pixel electrode 
which constitutes the reflective section 
which reflects outdoor daylight, and the 
transparency section which penetrates 
light from the back light source in 1 pixel 
is formed. On a substrate of the other 
side of the substrates of this couple It is 
the liquid crystal display characterized 
by a field on a liquid crystal display with 
which it comes to form a light filter, and 
corresponding to said reflective section on 
a substrate of said other side being 
constituted by a field in which a light 
filter layer was formed, and field in which 
a light filter layer is not formed. 
[Claim 2] A field corresponding to said 
transparency section on a substrate of 
said other side is a liquid crystal display 



according to claim 1 characterized by 
being constituted by field in which a light 
filter layer was formed. 
[Claim 3] A liquid crystal display 
according to claim 1 or 2 with which a 
ratio of area of a field in which a light 
filter layer was formed among fields 
corresponding to said reflective section on 
a substrate of said other side, and area of 
a field in which a light filter layer is not 
formed is characterized by the same 
thing in each pixel field. 
[Claim 4] A liquid crystal display 
according to claim 3 with which surface 
ratio of a field in which said light filter 
layer is not formed among fields 
corresponding to said reflective section on 
a substrate of said other side is 
characterized by or more 0.05 being 0.2 or 
less. 

[Claim 5] Inside of a field corresponding 
to [ said light filter layer consists of blue, 
red, and three green kinds, and ] said 
reflective section on a substrate of said 
other side, Surface ratio of a field in 
which said light filter layer is not formed 
is 0.2 or less [ 0.05 or more ] in a field in 
which a light filter layer of this blue was 
formed. A liquid crystal display according 
to claim 1 or 2 which is 0.38 or less [ 0.05 
or more ] in a field in which this red's 
light filter layer was formed, and is 
characterized by or more 0.05 being 0.5 or 
less in a field in which a light filter layer 
of this green was formed. 
[Claim 6] Said liquid crystal layer is a 
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liquid crystal display according to claim 1 
to 5 which consists of a liquid crystal 
material in which a negative dielectric 
anisotropy is shown, and is characterized 
by arranging a quarter-wave length 
board and a polarizing plate, respectively 
on both the outsides of a substrate of said 
couple countered and arranged. 
[Claim 7] Said reflective section is a 
liquid crystal display according to claim 1 
to 6 characterized by being constituted by 
concavo-convex structure of having 
optical diffusibility. 

[Claim 8] A liquid crystal display 
according to claim 1 to 7 characterized by 
forming a flattening film of light 
transmission nature in a field in which 
said light filter layer is not formed at 
least. 

[Claim 9] A pixel electrode which 
constitutes said reflective section and 
transparency section in 1 pixel is a liquid 
crystal display according to claim 1 to 8 
characterized by forming a light filter 
layer in a field on a substrate of said 
other side which it comes to connect with 
a switching element through a contact 
hole, and corresponds to this contact hole. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The field of the technology in which 
invention belongs] This invention relates 
to the liquid crystal display used for the 



camcorder/movie equipped with OA 
equipment, such as a word processor and 
a personal computer, portable 
information devices, such as an electronic 
notebook, or a liquid crystal display 
monitor etc. 
[0002] 

[Description of the Prior Art] In recent 
years, the liquid crystal display is widely 
used for the camcorder/movie equipped 
with OA equipment, such as a word 
processor and a personal computer, 
portable information devices, such as an 
electronic notebook, or a liquid crystal 
display monitor taking advantage of the 
feature of being a low power, with the 
thin shape. 

[0003] The liquid crystal display of the 
transparency mold which used 
transparence conductivity thin films, 
such as ITO (Indium Tin Oxide), for the 
pixel electrode, and the liquid crystal 
display of the reflective mold which used 
reflectors, such as a metal, for the pixel 
electrode are shown in such a liquid 
crystal display. 

[0004] Originally, liquid crystal displays 
differ in CRT (Braun tube), EL 
(electroluminescence), etc., since they are 
not spontaneous light type displays 
which emit light themselves, in the case 
of the liquid crystal display of a 
transparency mold, arrange lighting 
systems, such as a fluorescence pipe, and 
the so-called back light behind a liquid 
crystal display, and show to it by the light 
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by which incidence is carried out from 
there. Moreover, in the case of the liquid 
crystal display of a reflective mold, it is 
displaying by reflecting the incident light 
from the outside with a reflector. 
[0005] Without being influenced so much 
by surrounding brightness, in order to 
display here using a back light as 
mentioned above in the case of the liquid 
crystal display of a transparency mold, 
although it has the advantage that the 
display which is bright and has high 
contrast can be performed, since a back 
light consumes 50% or more of the total 
power consumption of a liquid crystal 
display, it also usually has the problem 
that power consumption will become 
large. 

[0006] Moreover, in the case of the liquid 
crystal display of a reflective mold, 
although it has the advantage that power 
consumption can be made very small in 
order not to use a back light as mentioned 
above, it also has the problem that the 
brightness and contrast of a display by a 
surrounding operating environment or 
surrounding service conditions, such as 
brightness, will be influenced. 
[0007] 

[Problem(s) to be Solved by the 
Invention] Thus, in the liquid crystal 
display of a reflective mold, when 
operating environments, such as 
surrounding brightness, especially 
outdoor daylight are dark, it has the 
defect that visibility falls extremely, and 



also in the liquid crystal display of one 
transparency mold, it had with this the 
problem that the visibility under fine 
weather etc. will fall to reverse when 
outdoor daylight is very bright. 
[0008] this invention persons have 
proposed the liquid crystal display having 
the function of both a reflective mold and 
a transparency mold by patent 
application as a means for solving such a 
trouble. (Japanese Patent Application No. 
No. 201176 [ nine to ]) 
The liquid crystal display proposed by 
this patent application By making the 
reflective section which reflects outdoor 
daylight in one display pixel, and the 
transparency section which penetrates 
the light from a back light, when the 
perimeter is pitch-black As a 
transparency mold liquid crystal display 
which displays using the light which 
penetrates the transparency section from 
a back light, when outdoor daylight is 
dark As a mold liquid crystal display in 
two ways which displays using both the 
light which penetrates the transparency 
section from a back light, and the light 
reflected by the reflective section formed 
with the comparatively high film of the 
rate of a light reflex Furthermore, when 
outdoor daylight is bright, it is the liquid 
crystal display of the mold both for 
reflective transparency of the 
configuration that it can use as a 
reflective mold liquid crystal display 
which displays using the light reflected 



JP2000-029012 



by the reflective section formed with the 
comparatively high film of the rate of a 
light reflex. 

[0009] The liquid crystal display of such a 
configuration is not concerned with the 
brightness of outdoor daylight, but 
although offer of the liquid crystal 
display in which visibility was always 
excellent is enabled, in order to realize 
bright color display with high color purity 
in both a transparency mold and a 
reflective mold, the following problems 
will occur. 

[0010] Drawing 17 is the plan having 
shown the case where the general light 
filter layer 24 used from the former had 
been arranged in the liquid crystal 
display of the mold both for reflective 
transparency mentioned above. As shown 
in drawing 17 , the light filter layers 24A, 
24B, and 24C show the light filter layer of 
R, G, and B, respectively, and they are 
formed in the shape of a stripe so that a 
part for all of a reflector 3 and the 
transparency electrodes 8 may be 
overlapped. 

[0011] When the light filter layer 24 used 
from such the former is applied to the 
liquid crystal display of the 
above-mentioned mold both for reflective 
transparency As opposed to it being 1 
time that the light from a back light 
penetrates in the light filter layer 
corresponding to the transparency 
section Since [ with the time of carrying 
out outgoing radiation to the time of 



outdoor daylight carr ying out incidence in 
the light filter layer corresponding to the 
reflective section ] it penetrated twice, it 
was very difficult to realize bright color 
display with high color purity in both a 
transparency mold and a reflective mold. 
[0012] It is because permeability will 
become about 17% and it will become a 
very dark display, if this is used for this 
as a light filter in the liquid crystal 
display of a reflective mold as it is, since 
the permeability of the light filter in the 
liquid crystal display of the usual 
transparency mold is after visibility 
amendment and is about 30%. 
[0013] Moreover, as a liquid crystal 
display which realizes bright color 
display with high color purity, the 
coloring portion of a light filter is divided 
in the shape of an island in 1 pixel, and a 
configuration which forms a part for 
opening (portion without coloring) in the 
perimeter is indicated by JP,8 286178,A. 
[0014] However, the configuration of the 
light filter in a transparency mold liquid 
crystal display or a reflective mold liquid 
crystal display is only indicated by this 
official report. The configuration of the 
optimal light filter in the liquid crystal 
display which made the reflective section 
which reflects outdoor daylight in one 
display pixel, and the transparency 
section which penetrates the light from a 
back light, That is, even if it applies the 
light filter formation technology which no 
was indicated about the feature, 
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arrangement relation, etc. for a coloring 
portion or opening, but was indicated by 
this official report to the liquid crystal 
display which made the reflective section 
and the transparency section to one 
display pixel as it was It is dramatically 
difficult to realize the light filter which 
becomes the bad light display of color 
purity and makes possible bright color 
display with high color purity in both the 
transparency section and the reflective 
section. 

[0015] The place which this invention is 
made in view of the trouble about 
formation of the light filter in the liquid 
crystal display of a mold both for 
reflective transparency which was 
mentioned above, and makes into the 
object forms without making a process 
increase compared with a fight filter [ in / 
for the light filter in the liquid crystal 
display of the mold both for reflective 
transparency / the conventional liquid 
crystal display ], and aims to let color 
purity offer the liquid crystal display of 
the mold both for reflective transparency 
which realized bright high color display. 
[0016] 

[Means for Solving the Problem] On a 
substrate of one side of the substrates of a 
couple which counters mutually and is 
arranged on both sides of a liquid crystal 
layer, a liquid crystal display of this 
invention A pixel electrode which 
constitutes the reflective section which 
reflects outdoor daylight, and the 



transparency section which penetrates 
light from the back light source in 1 pixel 
is formed. On a substrate of the other 
side of the substrates of this couple In a 
liquid crystal display with which it comes 
to form a light filter, a field corresponding 
to said reflective section on a substrate of 
said other side It is characterized by 
being constituted by a field in which a 
light filter layer was formed, and field in 
which a light filter layer is not formed, 
and the above-mentioned object is 
attained by that. 

[0017] In addition, as for a field 
corresponding to said transparency 
section on a substrate of said other side, 
it is desirable at this time to be 
constituted by field in which a light filter 
layer was formed. 

[0018] Moreover, a ratio of area of a field 
in which a light filter layer was formed 
among fields corresponding to said 
reflective section on a substrate of said 
other side, and area of a field in which a 
light filter layer is not formed In each 
pixel field, it may be the same, and it is 
desirable at this time that surface ratio of 
a field in which said light filter layer is 
not formed among fields corresponding to 
said reflective section on a substrate of 
said other side is 0.2 or less [ 0.05 or 
more ]. 

[0019] Moreover, inside of a field 
corresponding to [ said light filter layer 
consists of blue, red, and three green 
kinds, and ] said reflective section on a 
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substrate of said other side, Surface ratio 
of a field in which said light filter layer is 
not formed is 0.2 or less [ 0.05 or more ] in 
a field in which a light filter layer of this 
blue was formed. In a field in which this 
red's light filter layer was formed, it is 
0.38 or less [ 0.05 or more ], and it is 
desirable that it is [ or more 0.05 ] 0.5 or 
less in a field in which a light filter layer 
of this green was formed. 
[0020] In addition, said liquid crystal 
layer at this time consists of a liquid 
crystal material in which a negative 
dielectric anisotropy is shown, and it is 
desirable that a quarter-wave length 
board and a polarizing plate are arranged, 
respectively in both outside s of a 
substrate of said couple countered and 
arranged. 

[0021] Moreover, as for said reflective 
section at this time, it is desirable to be 
constituted by concavo-convex structure 
of having optical diffusibility. 
[0022] Moreover, it is desirable that a 
flattening film of light transmission 
nature is formed in a field at this time in 
which said light filter layer is not formed 
at least. 

[0023] Furthermore, as for a pixel 
electrode which constitutes said reflective 
section and transparency section at this 
time in 1 pixel, it is desirable that a light 
filter layer is formed in a field on a 
substrate of said other side which it 
comes to connect with a switching 
element through a contact hole, and 



corresponds to this contact hole. 
[0024] Hereafter, an operation of this 
invention is explained briefly. 
[0025] In a liquid crystal display of a 
mold both for reflective transparency, by 
having prepared a field where a light 
filter layer is not formed in a field 
corresponding to the reflective section on 
a substrate of the other side, a 
manufacture process cannot be made to 
be able to increase as compared with a 
light filter used for a liquid crystal 
display only for transparency molds, 
white can be displayed, and, according to 
this invention, brightness can be raised. 
This is because it is not necessary to 
control thickness of a light filter layer by 
the transparency section and the 
reflective section independently. 
Moreover, although accommodation of 
concentration which is adjusting 
optimization of brightness and color 
purity with the color version of a light 
filter conventionally, and a class and 
resin of a pigment are made to distribute 
had taken time and effort, according to 
this invention, it becomes it is possible to 
adjust optimization of brightness and 
color purity only by layout of a mask 
pattern, and possible to raise 
simplification of a process, and flexibility 
of layout. 

[0026] Thus, it is possible to realize 
bright color display required for a 
reflective mold display by carrying out 
color mixture of outgoing radiation light 



which passed a light filter layer with high 
color purity in this invention, and the 
outgoing radiation light which passed 
through a field in which a light filter 
layer is not formed. 

[0027] In addition, since a light filter 
layer with high color purity is formed in a 
field corresponding to said transparency 
section on a substrate of the other side at 
this time, it is possible like a liquid 
crystal display of the conventional 
transparency mold to perform a high 
display of color purity. 
[0028] A ratio of area of a field in which a 
light filter layer was formed among fields 
corresponding to said reflective section on 
a substrate of said other side, and area of 
a field in which a light filter layer is not 
formed according to moreover, the same 
thing in each pixel field Since a ratio of 
area of a field in which a light filter layer 
is not formed becomes fixed for every 
pixel field when manufacturing a light 
filter layer Since it is not necessary to 
change a mask in an exposure process of 
each color each time, a mask of a certain 
Isshiki can be shifted each time and an 
exposure process of each color can be 
performed only by the alignment, it is 
possible to simplify a manufacturing 
process of a light filter layer. 
[0029] In addition, it is possible at this 
time to realize color display excellent in 
brightness and color purity by setting 
surface ratio of a field in which said light 
filter layer is not formed among fields 



JP2000-029012 



corresponding to said reflective section on 
a substrate of said other side as or more 
0.05 0.2 or less range, if area of a field in 
which it is going to carry out a light filter 
brightly, and a light filter layer is not 
formed is uniformly enlarged as shown in 
drawing 6 and drawing 7 bright -■ 
becoming ** although carried out, color 
purity will fall, and it will become 
impossible to distinguish eventually that 
it is white that is, - if surface ratio of a 
field in which a light filter layer is not 
formed is made or less into 0.05 a 
reflective display - it is because 
brightness to kick runs short and is dark, 
cannot be seen, and becomes a **** 
display, and it will become the light color 
which color purity falls and cannot be 
distinguished as it is white if surface 
ratio of a field where a light filter layer is 
not formed in reverse is made or more 
into 0.2. 

[0030] Moreover, inside of a field 
corresponding to [ said light filter layer 
consists of blue, red, and three green 
kinds, and ] said reflective section on a 
substrate of said other side, Surface ratio 
of a field in which said light filter layer is 
not formed is 0.2 or less [ 0.05 or more ] in 
a field in which a light filter layer of this 
blue was formed. In a field which is 0.38 
or less [ 0.05 or more ] in a field in which 
this red's light filter layer was formed, 
and formed a light filter layer of this 
green, by [ or more 0.05 ] being 0.5 or less 
Brightness and color purity can be 
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maintained for every color, and it is 
possible to realize color display which 
was able to take brighter color balance. 
This is because an optimum value of 
brightness and color purity changes with 
each colors. 

[0031] In addition, since black will be 
displayed in the condition of having not 
applied voltage by making a liquid crystal 
layer into NOMA reeve rack mode, when 
using it only with a reflective mold or a 
transparency mold, optical leakage can 
be abolished, and it is possible to prevent 
lowering of contrast. 

[0032] Moreover, it is possible to realize a 
high display of contrast by arranging a 
quarter -wave length board and a 
polarizing plate, respectively on both the 
outsides of a substrate of a couple 
arranged in a liquid crystal layer face to 
face using a liquid crystal material in 
which a negative dielectric anisotropy is 
shown, without changing thickness of a 
liquid crystal layer in the transparency 
section and the reflective section. 
[0033] Furthermore, while becoming 
possible to have a diffusion function only 
in the reflective section by constituting 
the reflective section according to 
concavo-convex structure of having 
optical diffusibility and being able to 
prevent a reflect lump by the reflective 
section by this, it is possible to realize a 
display of paper White. 
[0034] Moreover, it is possible to carry out 
abbreviation flattening of the field (field 



in which a counterelectrode is formed) 
which is in contact with a liquid crystal 
layer of a light filter substrate by forming 
a flattening film of light transmission 
nature in a field in which a light filter 
layer is not formed. Therefore, since 
thickness of a liquid crystal layer of a 
field in which a light filter layer in the 
reflective section was formed, and a field 
in which a light filter layer is not formed 
becomes equal and a retardation becomes 
equal by this, it is possible to realize a 
uniform display until it results [ from a 
dark condition ] in ******, In addition, it 
becomes possible by supposing no 
coloring a flattening film at this time to 
adjust only thickness, and since a loss by 
optical absorption does not occur with a 
light filter substrate, it becomes possible 
to prevent decline in utilization 
effectiveness of light. Moreover, the color 
repeatability of a light filter layer 
designed beforehand is not affected. 
[0035] Moreover, it is possible for it not to 
be conspicuous and to carry out 
generating of optical leakage in a 
reflective field resulting from an 
inequality of an electro-optics property by 
difference in a retardation by forming a 
light filter layer in a field on a substrate 
of the other side corresponding to a 
contact hole which connects a pixel 
electrode and a switching element. 
Therefore, while becoming possible to 
lose the poor display produced around a 
contact hole field, covering a dark 
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condition, a gradation field, and ****** 
and enabling a uniform display, it is 
possible to realize higher contrast. 
[0036] Here, the principle is briefly 
explained about color display in a liquid 
crystal display of this invention. 
[0037] Usually, a color can be expressed 
with the following three variables of x, 
and (y, Y) in an XYZ color coordinate. 
x=X/(X+Y+ZX y=Y/(X+Y+Z) ... (l) 
Y=integralE (lambda) yQambda) 
dlambda ... (2) 

At this time, Above x and y are the 
variables showing a hue and saturation, 
and X, Y, and Z are the stimulus values 
over a color of imagination. Among these, 
as shown in (2) types, Y is the function of 
E (lambda) (light energy in wavelength 
lambda (spectrum spectrum)), and y 
(lambda) (spectral sensitivity of human 
being's eye to the color Y), and expresses 
brightness at the time of seeing by 
human being's eye. since a comparison to 
the light source used as criteria is needed 
actually ■- a spectrum of the light source 
a degree type which set a spectrum to S 
(lambda) is used. 

Y=kintegralS(lambda) rhoQambda) 
y (lambda) dlambda ... (3) 
In order to display various colors in a 
liquid crystal display on 

k=100/integralS(lambda) ydambda) 
dlambda, rhoQambda) : spectral 

reflectance, or general spectral 
transmittance, a light filter layer of three 
colors of R, G, and B is juxtaposed on one 



substrate, and a method of carrying out 
color mixture is used by controlling 
voltage which impresses the quantity of 
light which penetrates these to a liquid 
crystal layer (additive mixture of colors). 
[0038] Drawing 8 is the table having 
shown the property of reflex time of a 
light filter used for a reflective mold 
liquid crystal display here, drawing 9 is 
the table having shown a property at the 
time of transparency of a light filter used 
for a transparency mold liquid crystal 
display, and drawing 10 is the table 
having shown the property of reflex time 
of a light filter used for a transparency 
mold liquid crystal display. 
[0039] Moreover, drawing 5 is the 
drawing (it abbreviates to a chromaticity 
diagram henceforth.) which plotted x at 
this time, and a value of y. In addition, a 
spectrum when the light source 
penetrates air using D65 (the light source 
for measurement of a body currently 
illuminated by the daylight- color 
temperature 6774k) at the time of 
transparency altogether, and reflex time 
are the calculated value which assigned 
and asked rho (lambda) of the 
above-mentioned (3) formula for a value 
which squared permeability of each 
wavelength. 

[0040] White (W) is obtained and a light 
filter used for a transparency mold liquid 
crystal display at this time has about 
30% of permeability, if color mixture of 
the three colors of R, G, and B is carried 
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out uniformly. However, if this light filter 
is applied to a liquid crystal display of a 
mold both for reflective transparency as 
it is, only about 16%, there will be no 
brightness of the reflective section in the 
same white display, and it will become a 
very dark display. This is for light to pass 
a light filter layer twice. 
[0041] On the other hand, about 50% of 
brightness is obtained by using a pigment 
which a light filter used for a liquid 
crystal display only for reflective molds 
lessened an amount of a pigment which 
thickness or resin is made to distribute in 
consideration of this point, or fitted 
reflective mold liquid crystal displays etc. 
[0042] However, a plot (x y) of R, G, and B 
each color is near white, and color purity 
is getting worse so that drawing 5 may 
also show. This is because the absorption 
of light in a pigment must be lessened, 
when it passes twice and is going to 
obtain brightness. And when this light 
filter is applied to a liquid crystal display 
of a mold both for reflective transparency 
as it is, it cannot be overemphasized that 
color purity in the transparency section 
falls further compared with the reflective 
section. 

[0043] since it stated above, in order to 
realize a display which excelled 
[ transparency / both / an echo and ] in 
brightness and color purity in a liquid 
crystal display of a mold both for 
reflective transparency, it will be 
necessary to build a light filter layer 



which has a property for which was 
resembled, respectively and it was 
suitable in the reflective section and the 
transparency section in one display pixel 
[0044] 

[Embodiment of the Invention] Hereafter, 
the gestalt of operation of this invention 
is explained using a drawing. 
[0045] Drawing 1 is the plan having 
shown the liquid crystal display of the 
mold both for reflective transparency in 
this invention, and drawing 2 is the cross 
section for an A- A' line part of the liquid 
crystal display shown in drawing 1 . First, 
the display mode of the liquid crystal 
display of the mold both for reflective 
transparency in this invention is 
explained using these drawings. 
[0046] As shown in drawing 1 and 
drawing 2 , on the bottom substrate 1, the 
reflector 3 and the transparent electrode 
8 are formed at the predetermined 
configuration, and the light filter layer 11 
and the transparent electrode 4 are 
formed on the light filter substrate 2 
which counters it, respectively. 
[0047] Between the reflector 3 and 
transparent electrode 8 which were 
formed on this bottom substrate 1 and 
the light filter substrate 2, and the 
transparent electrode 4, the vertical 
orientation liquid crystal layer 5 using 
the liquid crystal material in which a 
negative dielectric anisotropy is shown is 
pinched. 

[0048] And the quarter-wave length 
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board 7 is similarly arranged between the 
outside front faces of the light filter 
substrate 2 and polarizing plates 6 which 
the quarter-wave length board 10 is 
arranged between the outside front faces 
of the bottom substrate 1 and polarizing 
plates 9 which have a reflector 3 and a 
transparent electrode 8, and have a 
transparent electrode 4. 
[0049] Here, explanation about the field 
which has the reflector 3 mentioned 
above is given. 

[0050] First, the light which carried out 
incidence from the front face of a 
polarizing plate 6 turns into the linearly 
polarized light, after passing along a 
polarizing plate 6. If incidence of this 
linearly polarized light is carried out to 
the quarter-wave length board 7 so that 
the direction of a lagging axis of that 
polarization shaft orientations and 
quarter wave length board 7 may become 
45 degrees, after it passes the 
quarter-wave length board 7, it will turn 
into the circular polarization of light, and 
will pass the light filter layer 11. 
[0051] When electric field have not 
occurred here in the liquid crystal layer 5 
between the reflector 3 and transparent 
electrode 8 which were formed on the 
bottom substrate 1 and the light filter 
substrate 2, and a transparent electrode 
4 Since the liquid crystal molecule is 
carrying out orientation of the liquid 
crystal layer 5 using the liquid crystal 
material in which a negative dielectric 



anisotropy is shown almost vertically to 
the substrate side, the phase contrast 
produced from a substrate transverse 
plane when a refractive-index anisotropy 
is in ******** and incident light passes 
the liquid crystal layer 5 in the liquid 
crystal layer 5 is about 0. 
[0052] Then, when electric field have not 
occurred in the liquid crystal layer 5 
between the reflector 3 and transparent 
electrode 8 which were formed on the 
bottom substrate 1 and the light filter 
substrate 2, and a transparent electrode 
4, the circular polarization of light after 
passing along the quarter wave length 
board 7 passes the liquid crystal layer 5, 
without breaking down the circular 
polarization of light, and is reflected by 
the reflector 3 on the bottom substrate 1. 
And the reflected circular polarization of 
light advances the liquid crystal layer 5 
in the direction of the light filter 
substrate 2, and incidence is again 
carried out to the quarter-wave length 
board 7. 

[0053] Then, the circular polarization of 
light by which incidence was carried out 
to the quarter-wave length board 7 turns 
into the linearly polarized light of the 
polarization shaft orientations which 
intersect perpendicularly with the 
polarization shaft orientations of the 
linearly polarized light after the light 
which entered from polarizing plate 6 
front face after passing the quarter-wave 
length board 7 passes along a polarizing 
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plate 6, and incidence is carried out to a 
polarizing plate 6. Here, since incidence 
of the linearly polarized light which 
passed along the quarter-wave length 
board 7 is carried out to a polarizing plate 
6 so that it may go direct with the 
transparency shaft of a polarizing plate 6, 
it is absorbed with a polarizing plate 6 
and light does not pass a polarizing plate 
6. 

[0054] Thus, it becomes a black display 
when electric field have not occurred in 
the liquid crystal layer 5 between the 
reflector 3 and transparent electrode 8 
which were formed on the bottom 
substrate 1 and the light filter substrate 
2, and a transparent electrode 4. 
[0055] furthermore, when voltage is 
impressed to the liquid crystal layer 5 
between the reflector 3 and transparent 
electrode 8 which were formed on the 
bottom substrate 1 and the light filter 
substrate 2, and a transparent electrode 
4 The liquid crystal molecule of the liquid 
crystal layer 5 which was carrying out 
orientation perpendicularly from the 
substrate front face The circular 
polarization of light which carried out 
incidence to the inclination and the liquid 
crystal layer 5 horizontally to the 
substrate front face After it becomes 
elliptically polarized light by the 
birefringence of the liquid crystal layer 5 
and being reflected by the reflector 3, 
polarization is further broken down in 
the liquid crystal layer 5, also after 



passing along the quarter-wave length 
board 7, it does not become the 
transparency shaft of a polarizing plate 6, 
and the linearly polarized light which 
goes direct, but light penetrates through 
a polarizing plate 6. 

[0056] By adjusting the voltage between 
the reflector 3 at this time and a 
transparent electrode 8, and a 
transparent electrode 4, after reflecting, 
the quantity of light which can penetrate 
a polarizing plate 6 can be adjusted, and 
it becomes possible to indicate by 
gradation by this. 

[0057] Next, the field which has the 
transparent electrode 8 mentioned above 
is explained. 

[0058] The polarizing plate 6 and 
polarizing plate 9 which are shown in 
drawing 2 are arranged so that a 
transparency shaft may be parallel, 
respectively. First, the light by which 
outgoing radiation was carried out from 
the light source turns into the linearly 
polarized light with a polarizing plate 9, 
and the linearly polarized light turns into 
the circular polarization of light, after it 
will pass the quarter-wave length board 
10, if the direction of a lagging axis of the 
polarization shaft orientations and 
quarter-wave length board 10 carries out 
incidence to the quarter-wave length 
board 10 so that it may become 45 
degrees. 

[0059] When electric field have not 
occurred in the liquid crystal layer 5 
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between the reflector 3 and transparent 
electrode 8 which were formed on the 
bottom substrate 1 and the light filter 
substrate 2, and a transparent electrode 
4 at this time, the liquid crystal molecule 
is carrying out orientation of the liquid 
crystal layer 5 using the liquid crystal 
material in which a negative dielectric 
anisotropy is shown almost vertically to 
the substrate side. Therefore, the phase 
contrast produced from a substrate 
transverse plane when a refractive index 
anisotropy is in ******** and incident 
light passes the liquid crystal layer 5 in 
the liquid crystal layer 5 is about 0. 
[0060] Then, when electric field have not 
occurred in the liquid crystal layer 5 
between the reflector 3 and transparent 
electrode 8 which were formed on the 
bottom substrate 1 and the light filter 
substrate 2, and a transparent electrode 
4, the circular polarization of light after 
passing along the quarter-wave length 
board 10 passes the liquid crystal layer 5, 
without breaking down the circular 
polarization of light, and it carries out 
incidence to the quarter-wave length 
board 7. At this time, by arranging the 
direction of a lagging axis of the 
quarter-wave length board 10, and the 
direction of a lagging axis of the 
quarter-wave length board 7, the circular 
polarization of light which carried out 
incidence to the quarter-wave length 
board 7 turns into the linearly polarized 
light of the polarization shaft 



orientations which intersect 

perpendicularly with the transparency 
shaft orientations of a polarizing plate 6, 
and incidence is carried out to a 
polarizing plate 6. In addition, since this 
polarizing plate 6 and polarizing plate 9 
are arranged so that a transparency shaft 
may be parallel, respectively, the linearly 
polarized light which carried out 
incidence to the polarizing plate 6 is 
absorbed with a polarizing plate 6. 
[0061] Thus, it becomes a black display 
when electric field have not occurred in 
the liquid crystal layer 5 between the 
reflector 3 and transparent electrode 8 
which were formed on the bottom 
substrate 1 and the light filter substrate 
2, and a transparent electrode 4. 
[0062] furthermore, when voltage is 
impressed to the liquid crystal layer 5 
between the reflector 3 and transparent 
electrode 8 which were formed on the 
bottom substrate 1 and the light filter 
substrate 2, and a transparent electrode 
4 The liquid crystal molecule of the liquid 
crystal layer 5 which was carrying out 
orientation perpendicularly from the 
substrate front face The circular 
polarization of light which carried out 
incidence to the inclination and the liquid 
crystal layer 5 horizontally to the 
substrate front face turns into elliptically 
polarized light by the birefringence of the 
liquid crystal layer 5, also after it passes 
along the quarter wave length board 7, it 
does not turn into a transparency shaft of 
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a polarizing plate 6, and the linearly 
polarized light which goes direct, but 
light penetrates it through a polarizing 
plate 6. 

[0063] By adjusting the voltage between 
the reflector 3 at this time and a 
transparent electrode 8, and a 
transparent electrode 4, the quantity of 
light which can penetrate a polarizing 
plate 6 can be adjusted, and it becomes 
possible to indicate by gradation by this. 
[0064] When voltage is impressed to the 
liquid crystal layer 5 between the 
reflector 3 and transparent electrode 8 
which were formed on the bottom 
substrate 1 and the light filter substrate 
2, and a transparent electrode 4 here so 
that the phase contrast of the liquid 
crystal layer 5 may become 1/2-wave 
conditions Since the phase contrast of the 
sum total with which two quarter-wave 
length boards 7 and 10 and the liquid 
crystal layer 5 were doubled serves as 
one-wave conditions, when reaching a 
polarizing plate 6, it becomes the linearly 
polarized light parallel to the 
transparency shaft of a polarizing plate 6, 
and the light which penetrates a 
polarizing plate 6 becomes max. 
[0065] As stated above, when liquid 
crystal has a negative dielectric 
anisotropy, it becomes the so-called 
display in the NOMA reeve rack mode 
which becomes a black display in the 
state of no voltage impressing, and 
becomes a white display in the state of 



voltage impression. 

[0066] the method for which this 
invention has been used with the old 
reflective mold liquid crystal display - 
that is The method of carrying out color 
mixture with a light filter with low color 
purity, although permeability is high and 
it is bright is replaced. By having 
prepared the field where the high light 
filter layer 11 for transparency molds of 
color purity was formed in the field 
corresponding to the reflective section 3 
on the light filter substrate 2, and the 
field (B) in which the light filter layer 11 
is not formed A bright display required 
for a reflective mold is realized by 
displaying white in the field (B) in which 
this light filter layer 11 is not formed, and 
carrying out color mixture to the light 
filter layer 11 with high color purity. 
[0067] Next, the physical relationship of 
the reflector 3 on the bottom substrate 1 
and a transparent electrode 8, and the 
light filter layer 11 on the light filter 
substrate 2 is explained using drawing 1 . 
In addition, in this drawing 1 , the 
publication about the transparent 
electrode 4, the liquid crystal layer 5, and 
protection from-light layer by the side of 
the light filter substrate 2 was omitted. 
[0068] As shown in drawing 1 , the light 
filter layers 11A, 11B, and 11C are 
formed in the shape of a stripe so that the 
light filter layer of R, G, and B may be 
shown, respectively and a part for all of 
reflectors 3 may not be overlapped, and so 
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that a part for all of the transparency 
electrodes 8 may surely be overlapped. 
[0069] In addition, it becomes possible to 
set up color purity and brightness freely 
by changing the surface ratio (it 
abbreviating to Sr hereafter.) of the field 
B in which the light filter layer 11 is not 
formed among the fields corresponding to 
the reflector 3 on the light filter substrate 
2. 

[0070] Here, the relation between Sr at 
the time of using a light filter as shown in 
the table of drawing 10 , and the 
brightness of a reflective portion is shown 
in drawing 6 . Moreover, change of the 
chromaticity coordinate at this time is 
shown in drawing 7 . 

[0071] Although brightness increases in 
proportion to the value of Sr becoming 
large as shown in drawing, color purity 
falls. For example, what is necessary is 
just to set up the value of Sr before and 
after 0.125, as shown in drawing 11 in 
order to make it about 27% of brightness. 
The layout doubled like an activity eye of 
a liquid crystal display about this point is 
required. 

[0072] In addition, in the case of Nor 
Marie Black's display mode, since the 
rate of a birefringence of the liquid 
crystal layer 5 at the time of no voltage 
impressing is about 0, it also has the 
advantage that good black level can be 
obtained. Moreover, when the liquid 
crystal of parallel orientation or twist 
orientation is used, it becomes a black 



15 

display at the time of voltage impression, 
but since the liquid crystal molecule near 
the orientation film does not become 
vertical to a substrate even if it carries 
out voltage impression, the rate of a 
birefringence in the liquid crystal layer 5 
cannot be set to 0, and cannot acquire 
sufficient contrast. Moreover, in driving 
the liquid crystal layer 5 by the active 
element, since correction of a point defect 
becomes unnecessary, it becomes very 
advantageous in respect of a 
manufacturing cost. 

[0073] Furthermore, when the eel 
thickness of a liquid crystal display 
varies at the time of production, in order 
that black level may not be dependent on 
eel thickness, while also having the 
advantage that a manufacture margin 
becomes large, since the threshold 
voltage of a liquid crystal layer is equal, 
actuation is also easy at the time of a 
reflective display and a transparency 
display. 

[0074] Moreover, although it is known 
that an angle of visibility is expandable 
by installing an optical compensating 
plate between a polarizing plate and a 
substrate in this display mode although 
the display mode of the vertical 
orientation as for which the liquid crystal 
molecule is carrying out orientation 
vertically to the substrate is used in this 
invention, also in this invention, it is 
possible by using such an optical 
compensating plate to acquire the same 
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effect. 

[0075] (Gestalt 1 of operation) Next, the 
liquid crystal display in the gestalt 1 of 
this operation is explained using a 
drawing. Drawing 1 is the plan having 
shown the liquid crystal display of the 
mold both for reflective transparency in 
the gestalt 1 of this operation, and 
drawing 2 is the cross section for an A- A' 
line part of the liquid crystal display 
shown in drawing 1 . 

[0076] In addition, with the plan of this 
drawing 1 , in order to make intelligible 
physical relationship of the pixel 
electrodes 3 and 8 and the light filter 
layer 11, the publication about the 
transparent electrode 4, the liquid crystal 
layer 5 and the protection-from-light 
layer, and orientation layer by the side of 
the light filter substrate 2 was omitted. 
[0077] As shown in drawing 1 , on the 
bottom substrate 1, a thin film transistor 
(TFT) 23 and the pixel electrodes 3 and 8 
are formed near the intersection of these 
electrodes at the signal electrode 21 
formed in the lengthwise direction, the 
scan electrode 22 formed in the 
longitudinal direction, and the list. The 
pixel electrodes 3 and 8 for impressing 
voltage to this liquid crystal layer 5 
consisted of two kinds of materials, 3 
used them as the reflector which used the 
A1W alloy, and 8 used them as the 
transparent electrode which used ITO. 
[0078] Moreover, although 11 A, 11B, and 
11C in drawing are the light filter layer of 



R, G, and B, respectively and overlapped 
all fields with the field of a transparent 
electrode 8, they were formed by the 
shape of a stripe so that it might overlap 
at 87.5% of a rate to the whole surface 
product of a reflector 3 to the field of a 
reflector 3 (refer to drawing 11 , 
Sr=0.125). In addition, the slash section 
B shows the field which does not form the 
light filter layer 11 in the field of a 
reflector 3. 

[0079] Next, in the cross section shown in 
drawing 2 , 1 is a bottom substrate (TFT 
substrate) and 2 is a light filter substrate, 
these two substrates 1 and 2 - 
orientation processing according a 
vertical orientation film to rubbing was 
performed to each front face on the front 
face of the light filter substrate 2 after 
spreading baking. And through the 
3.5-micrometer silica spacer and epoxy 
resin which are not illustrated, these two 
substrates were stiffened by lamination 
and the epoxy resin was stiffened by heat 
treatment. 

[0080] Thus, the liquid crystal in which a 
negative dielectric anisotropy is shown 
was poured into the gap of two produced 
substrates 1 and 2, and the liquid crystal 
layer 5 was formed in it. deltan of the 
liquid crystal used at this time was 
0.0773. Moreover, rubbing conditions 
were set up so that about 1 degree of the 
directions of a major axis of a liquid 
crystal molecule might incline from [ of 
the light filter substrate 2 ] a normal. 
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[0081] And the quarter wave length 
board 7 and the polarizing plate 6 were 
stuck on the outside front face of the light 
filter substrate 2 after pouring in liquid 
crystal, and the quarter wave length 
board 10 and the polarizing plate 9 were 
similarly stuck on the outside front face 
of the bottom substrate 1. At this time, it 
stuck on each substrates 1 and 2 so that 
it might set up and a mutual lagging axis 
might be parallel, as the lagging axis of 
the quarter-wave length boards 7 and 10 
became 45 degrees to the direction of 
rubbing. Furthermore, it set up so that a 
transparency shaft might be in 
agreement with the direction of rubbing 
about polarizing plates 6 and 9. 
[0082] thus, the produced liquid crystal 
display ■■ the contrast at the time of a 
reflective display 15 or more - it is 
the reflection factor of ****** 
(applied-voltage 3.25 V00 to the liquid 
crystal layer 5) a spectrum -- when 
measured by the colorimeter (CM2002 by 
Minolta Co., Ltd.), it was about 9% (100% 
reduced property of numerical apertures), 
having used the standard diffusion board 
as the reference. This is almost 
equivalent to the value which multiplied 
34% of values which can be found from 
the permeability of a polarizing plate 6, 
the permeability of a transparent 
electrode 4, and the reflection factor of a 
reflector 3 by 27% of brightness of the 
reflective portion for which it asked by 
count previously. 



[0083] Moreover, the white chromaticity 
was also as good as = (x y) (0. 31 0.32). 
And the contrast at the time of a 
transparency display was about 12% 
(100% reduced property of numerical 
apertures) in those or more with 100, and 
the value to which the permeability in 
****** (applied-voltage 5 V'OO to the 
liquid crystal layer 5) made air the 
reference. 

[0084] The above display property is a 
result in the condition of not performing 
surface treatment, such as AR coating 
which reduces a surface echo to 
polarizing plates 6 and 9, and can raise 
the contrast at the time of a reflective 
display still more nearly substantially by 
performing such surface treatment. 
[0085] Moreover, a forward- scattering 
board may be installed in the front face of 
the polarizing plate 6 by the side of the 
light filter substrate 2 at this time. In 
addition, this scattered plate has the 
property in which it is scattered only on a 
travelling direction (front) and the light 
which carried out incidence is referred to 
as not being scattered about towards 
reverse (back) with it. At this time, the 
light which carried out incidence from the 
upper part of the light filter substrate 2 
will be penetrated a forward-scattering 
board being scattered about, and will be 
again scattered about with this scattered 
plate after an echo with a reflector 3. 
Although the light which carried out 
incidence is reflected only in an one 
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direction but an observation range is 
restricted since a reflector 3 is a mirror 
plane, by using such a scattered plate, 
there is no reflect lump, and an 
observation range is extended and it 
becomes possible to indicate by paper 
White. 

[0086] In addition, it is not ** limited to 
the gestalt 1 of this operation about 
surface ratio (Sr) of the field in which the 
light filter layer 11 is not formed, 
arrangement, etc. in a reflector 3 and the 
field which counters. What is necessary is 
just to enlarge the value of Sr more, in 
attaching greater importance than to 
color purity to brightness at this time. 
Moreover, about the light filter layer 11, 
you may not be a stripe -like, for example, 
it is possible to acquire the same effect as 
the gestalt 1 of this operation also as the 
shape of an island. 

[0087] (Gestalt 2 of operation) Next, the 
liquid crystal display in the gestalt 2 of 
this operation is explained using a 
drawing. Drawing 3 is the plan having 
shown the liquid crystal display of the 
mold both for reflective transparency in 
the gestalt 2 of this operation, and 
drawing 4 is the cross section for an AA' 
line part of the liquid crystal display 
shown in drawing 2 . 

[0088] In addition, with the plan of this 
drawing 3 , in order to make intelligible 
physical relationship of the pixel 
electrodes 3 and 8 and the light filter 
layer 11, the publication about the 



transparent electrode 4, the liquid crystal 
layer 5 and the protectionfrom light 
layer, and orientation layer by the side of 
the light filter substrate 2 was omitted. 
[0089] As shown in drawing 3 and 
drawing 4 , a different configuration from 
the gestalt 1 of operation of this invention 
is having formed the reflector 3 on the 
resin 12 which carried out the 
concavo-convex configuration. And except 
having used aluminum for the reflector 3, 
it is the same as the gestalt 1 of 
operations, such as a material of a 
transparent electrode 8, and the same is 
said of the manufacture process. 
[0090] With the gestalt 2 of this operation, 
the resin 12 which carried out the 
concavo-convex configuration was 
transparent, and after carrying out 
patterning of the acrylic resin which has 
photosensitivity circularly, it was formed 
by heating and carrying out melting to 
the temperature more than the glass 
transition point of the resin. Moreover, 
the same resin material as the resin 12 
which carried out the concavo-convex 
configuration is used for the insulator 
layer 13 currently formed on the resin 12 
which carried out the concavo-convex 
configuration, and it serves as the role 
which fills between the irregularity of the 
resin 12 which carried out the 
concavo-convex configuration, and loses a 
specular reflection component, and the 
role which prevents the electric corrosion 
of the aluminum (aluminum) and the 
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transparent electrode 8 which are a 
reflector 3. 

[0091] In the gestalt 2 of such this 
operation, since the reflected lights of a 
reflector 3 are scattered about moderately, 
even if it does not use a 
forward- scattering board, there is no 
reflect lump, an observation range is 
extended, and it has the advantage that 
indicating by paper White is possible. In 
addition, about contrast, brightness, and 
a chromaticity, the same property as the 
gestalt 1 of operation of this invention 
was acquired. 

[0092] (Gestalt 3 of operation) Next, the 
concrete example about the surface ratio 
Sr of the field B in which the light filter 
layer 11 is not formed among the fields 
corresponding to the reflector 3 on the 
light filter substrate 2 is explained. 
[0093] As shown in drawing 12 , the light 
filter layer of R, G, and B set the value of 
Sr mentioned above as 0.2, and the liquid 
crystal display in the gestalt 3 of this 
operation produced in the same 
manufacture process as the gestalten 1 
and 2 of operation mentioned above 
except it. 

[0094] Thus, the reflection factor when 
the contrast at the time of a reflective 
display is 15 or more and the liquid 
crystal display in the gestalt 3 of this 
produced operation sets applied voltage 
to the liquid crystal layer 5 to 3.25V was 
about 11% (100% reduced property of 
numerical apertures, standard diffusion 



board ratio). 

[0095] This is almost equivalent to the 
value which multiplied 34% of 
permeability of a polarizing plate 6 and a 
transparent electrode 5 by 33% of 
brightness of the light filter layer in the 
reflective section for which it asked by 
previous count. 

[0096] Moreover, a value as shown in ** 5 
and drawing 12 is acquired, and the 
chromaticity in each color at this time 
becomes possible [ realizing the reflective 
display in which a color reproduction 
range equivalent to a reflective mold 
liquid crystal display is possible ]. 
[0097] (Gestalt 4 of operation) Next, 
another concrete example about the 
surface ratio Sr of the field B in which the 
light filter layer 11 is not formed among 
the fields corresponding to the reflector 3 
on the light filter substrate 2 is explained. 
[0098] As shown in drawing 13 , the 
liquid crystal display in the gestalt 4 of 
this operation produced the value of Sr 
mentioned above in the same 
manufacture process as the gestalten 1 
and 2 of operation which set as 0.2 in 0.5 
and the light filter layer of B in 0.38 and 
the light filter layer of G, respectively, 
and were mentioned above in the light 
filter layer of R except it. 
[0099] Although this must set the value 
of Sr to 0.4 in order to obtain brightness 
equivalent to the reflective mold light 
filter shown in drawing 8 , it is because it 
becomes impossible for the light which 
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passes the light filter layer of B to 
distinguish from the white which is a 
color of the light source if it does so. 
[0100] Therefore, in the liquid crystal 
display in the gestalt 4 of this operation, 
while making small the value of Sr in the 
light filter layer of B, brightness is 
earned by enlarging the value of Sr in the 
light filter layer of G. In addition, by this, 
although a white chromaticity shifts to a 
blue twist a little, this is the thing of the 
range which can fully be recognized as 
white. 

[0101] Thus, the reflection factor when 
the contrast at the time of a reflective 
display is 15 or more and the liquid 
crystal display in the gestalt 4 of this 
produced operation sets applied voltage 
to the liquid crystal layer 5 to 3.25V was 
about 16% (100% reduced property of 
numerical apertures, standard diffusion 
board ratio). 

[0102] This is almost equivalent to the 
value which multiplied 34% of 
permeability of a polarizing plate 6 and a 
transparent electrode 5 by 46% of 
brightness of the light filter layer in the 
reflective section for which it asked by 
previous count. 

[0103] Moreover, a value as shows the 
chromaticity in each color at this time to 
drawing 5 and drawing 13 is acquired, 
and although a color reproduction range 
will become narrow, it becomes possible 
[ realizing a bright reflective display 
almost equivalent to a reflective mold 



liquid crystal display ]. 
[0104] As mentioned above, although the 
reflection property of a liquid crystal 
display which was explained is a thing in 
the condition of not performing surface 
treatment, such as AR coating which 
makes a polarizing plate reducing a 
surface echo, it can raise the contrast at 
the time of a reflective display still more 
nearly substantially by performing such 
surface treatment. In addition, about this 
light filter layer, you may not be a 
stripe like, for example, it is possible to 
acquire the same effect as the gestalt of 
this operation also as the shape of an 
island. 

[0105] (Gestalt 5 of operation) Next, the 
liquid crystal display in the gestalt 5 of 
this operation is explained using a 
drawing. Drawing 14 (a) is the cross 
section having shown the liquid crystal 
display of the mold both for reflective 
transparency in the gestalt 1 of operation 
mentioned above, and drawing 14 (b) and 
(c) are the cross sections having shown 
the liquid crystal display of the mold both 
for reflective transparency in the gestalt 
5 of this operation, moreover < - A 
HREF - = - " - /-- Tokujitu/tjitemdrw . - 
ipdl?N - 0000 - = - 237 - & N - 0500 

- = - one - E_N - /--; -->» = -->-->»> 
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- 44 & -- N -• 0552 - = -- nine - & - N 
0553 - = ■- 000017 ~ " - TARGET - = 

"tjitemdrw" - > - drawing 15 drawing 
14 (" a -) - being shown - a liquid 
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crystal display - electro-optics *• a 
property having been shown - a 
drawing - it is . 

[0106] Drawing 14 (a) As shown in - (c), a 
different configuration from the gestalt 1 
of operation of this invention is having 
formed the flattening film of light 
transmission nature in the field on a light 
filter substrate in which the light filter 
layer's is not formed at least. And except 
having formed the flattening film of this 
light transmission nature, it is the same 
configuration as the gestalt 1 of operation 
of this invention, and the same is said of 
the manufacture process. 
[0107] in addition - in order that drawing 
14 (a) - (c) mentioned above may make 
intelligible the feature of the liquid 
crystal display in the gestalt 5 of this 
operation, while omitting a part of 
configuration *- the contraction scale of 
each class - actually **** - it is made a 
different thing. 

[0108] First, the liquid crystal display in 
the gestalt 1 of operation of this invention 
is briefly explained using drawing 14 (a). 
As the liquid crystal display in the gestalt 
1 of operation of this invention is shown 
in drawing 14 (a), the reflector 3 is 
formed on the bottom substrate 1 at the 
predetermined configuration, and the 
light filter layer 11 and the 
counterelectrode 4 are formed on the 
light filter substrate 2 which counters it, 
respectively. And the liquid crystal layer 
5 is pinched between the reflectors 3 and 



counterelectrode s 4 which were formed 
on this bottom substrate 1 and the light 
filter substrate 2. 

[0109] On the light filter substrate 2 in 
such a liquid crystal display In order to 
display various colors, red (11 A), and 
green (llB) and the light filter layer 11 of 
three blue (llC) colors, By considering as 
the configuration which the field 15 in 
which this light filter layer 11 is not 
formed is formed, and formed the field 15 
in which such a light filter layer 11 is not 
formed It is possible to realize a required 
bright display in the reflective field of the 
liquid crystal display of the mold both for 
reflective transparency by carrying out 
color mixture of the field 15 in which the 
light filter layer 11 is not formed, and the 
light filter layer 11 with high color purity. 
[0110] However, if the thickness of the 
liquid crystal layer 5 in which the light 
filter layer 11 is formed is expressed with 
dTl and the thickness of the liquid 
crystal layer 5 of the field 12 in which the 
light filter layer 11 is not formed is 
expressed with dT2 here as shown in 
drawing 14 (a) dTl will be set to 3.0 
micrometers, as for the liquid crystal 
display in the gestalt 1 of operation of 
this invention, dT2 will be set to 4.2 
micrometers, and the electro-optics 
property at this time will be in the 
condition of having shifted without being 
in agreement, by the difference in the 
thickness of the liquid crystal layer 5, as 
shown in drawing 15 (a) and (b). The 
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electro-optics property of the liquid 
crystal display in the gestalt 1 of 
operation of such this invention is further 
explained using drawing 15 (a) and (b). 
[0111] First, the electro-optics property 
shown in drawing 15 (a) is a normally 
white mode, and it can perform a black 
display in each field, without being not 
much dependent on the thickness of a 
liquid crystal layer, in order that a liquid 
crystal molecule may carry out 
orientation at right angles to a substrate 
almost when the high voltage like 6V is 
applied, however, usually driving by 4 5V 
at most for the resistance to pressure of 
an actuation driver - if it is general and 
drives according to this condition, it will 
be floated by black display and it will be 
thought that it is difficult to realize 
higher contrast. 

[0112] Moreover, the electro-optics 
property shown in drawing 15 (b) is in 
normally black mode, and it can perform 
a black display in each field, without 
being not much dependent on the 
thickness of a liquid crystal layer in an 
initial state, in order that a liquid crystal 
molecule may carry out orientation at 
right angles to a substrate almost. 
Therefore, property change in a gradation 
field also becomes large the top where the 
property change by ****** (4V 
neighborhood) is large like the case of the 
normally white mode of what can acquire 
high contrast as compared with the case 
of a normally white mode. 



[0113] So, with the gestalt 5 of this 
operation, as shown in drawing 14 (b) and 
drawing 14 (c), it considered as a 
configuration to which the thickness of 
the liquid crystal layer 5 expressed with 
dTl and dT2 becomes equal by forming 
the flattening films 16 or 17 in the field 
15 in which the light filter layer 11 is not 
formed at least. 

[0114] In addition, although it illustrates 
and explains that the thickness of the, 
liquid crystal layer 5 expressed with dTl 
and dT2 becomes equal by this drawing 
14 (b) and drawing 14 (c), if the difference 
of dTl and dT2 can be made small, even if 
it will not make dTl and dT2 equal with 
the flattening film 16, it is possible to 
improve a display property. 
[0115] By considering as such a 
configuration, the retardation in each 
field of the thickness of the liquid crystal 
layer 5 in which the light filter layer 11 is 
formed, and the thickness of the liquid 
crystal layer 5 of the field 15 in which the 
light filter layer 11 is not formed is made 
equal, and the electro-optics property is 
made in agreement with the gestalt 5 of 
this operation. Consequently, a dark 
condition, a gradation field, and ****** 
are covered, the uniform display is 
enabled, and it is possible to realize 
higher contrast. 

[0116] With the gestalt 5 of this operation 
here, as flattening films 16 or 17, 
although the acrylic sensitization resin 
used as the base material of the light 
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filter layer 11 was used, it has light 
transmission nature, and if adhesion and 
process-proof nature are the same, it will 
not be limited to it. However, a 
non-colored thing is desirable as this 
flattening film. Moreover, if it is 
sensitization resin which was mentioned 
above, patterning is easy and, specifically, 
it is also possible by melting to a solvent, 
and calcinating Si02 etc., after carrying 
out printing spreading, a spin coat and to 
form a flattening film. 
[0117] In addition, since the flattening 
film 16 is formed only in the field 12 in 
which the light filter layer 11 is not 
formed by carrying out patterning 
according to a FOTORISO process with 
the configuration shown in drawing 14 (b), 
it is possible to make more into fitness 
surface smoothness of the field which 
touches the liquid crystal layer 5. 
[0118] Moreover, since the flattening film 
17 is formed with the configuration 
shown in drawing 14 (c) so that an 
overcoat may be carried out to the whole 
light filter substrate, it is possible for 
patterning by the FOTORISO process to 
become unnecessary and to simplify a 
manufacturing process. 
[0119] (Gestalt 6 of operation) Next, the 
liquid crystal display in the gestalt 6 of 
this operation is explained using a 
drawing. Drawing 16 (a) is the cross 
section having shown the liquid crystal 
display of the mold both for reflective 
transparency in the gestalt 1 of operation 



mentioned above, and drawing 16 (b) and 
(c) are the cross sections having shown 
the liquid crystal display of the mold both 
for reflective transparency in the gestalt 
6 of this operation. 

[0120] Drawing 16 (a) As shown in - (c), a 
different configuration from the gestalt 1 
of operation of this invention is forming 
the light filter layer 11 in the field 
corresponding to the contact hole 26 
which connects the switching element 
and the pixel electrode 3 on the light 
filter substrate 2. And except having 
formed the light filter layer 11 in the field 
corresponding to the contact hole 26 on 
this light filter substrate 2, it is the same 
configuration as the gestalt 1 of operation 
of this invention, and the same is said of 
the manufacture process. 
[0121] First, the liquid crystal display in 
the gestalt 1 of operation of this invention 
is briefly explained using drawing 16 (a). 
As the liquid crystal display in the gestalt 
1 of operation of this invention is shown 
in drawing 16 (a), the reflector 3 and the 
transparent electrode 8 are formed on the 
bottom substrate 1 at the predetermined 
configuration, and the light filter layer 11 
is formed except for some [ corresponding 
to a reflector 3 ] fields on the light filter 
substrate 2 which counters it. And the 
liquid crystal layer 5 is pinched between 
the reflector 3 and transparent electrode 
8 which were formed on this bottom 
substrate 1 and the light filter substrate 
2, and the counterelectrode 4. 



JP2000-029012 



24 



[0122] On the bottom substrate 1 in such 
a liquid crystal display The pixel 
electrode which consists of a reflector 3 
and a transparent electrode 8 is 
connected with the drain electrode 25 of 
the thin film transistor 23 which is a 
switching element through the contact 
hole 26. moreover, in the field 
corresponding to the pixel electrode on 
the light filter substrate 2 which counters 
By considering as the configuration 
which the light filter layer 11 and the 
field in which this light filter layer 11 is 
not formed were prepared, and prepared 
the field in which such a light filter layer 
11 is not formed It is possible to realize a 
required bright display in the reflective 
field of the liquid crystal display of the 
mold both for reflective transparency by 
carrying out color mixture of the field in 
which the light filter layer 11 is not 
formed, and the field in which the light 
filter layer 11 with high color purity was 
formed. 

[0123] however, as shown in drawing 16 
(a), with the liquid crystal display in the 
gestalt 1 of operation of this invention 
here Only in the thickness of an 
interlayer insulation film 13, in the 
formation field of the contact hole 26 on 
the bottom substrate 1, the thickness of 
the liquid crystal layer 5 becomes thick. 
The sake, When a black display is 
performed in the reflective field in which' 
the light filter layer 11 is not formed, 
optical leakage occurs, and it is possible 



that contrast will fall. 
[0124] So, with the gestalt 6 of this 
operation, as shown in drawing 16 (b) and 
drawing 16 (c), the light filter layer 11 
was formed in the field corresponding to 
the contact hole 26 of the fields in which 
the light filter layer 11 on the light filter 
substrate 2 is not formed, and it 
considered as a configuration which is not 
conspicuous and carries out generating of 
the optical leakage in the reflective field 
resulting from the inequality of the 
electro-optics property by the difference 
in a retardation. 

[0125] While being possible to lose the 
poor display produced on the outskirts of 
a field of a contact hole 26 by considering 
as such a configuration with the gestalt 6 
of this operation, covering a dark 
condition, a gradation field, and ****** 
and enabling a uniform display, it is 
possible to realize higher contrast. 
[0126] With the gestalt 6 of this operation, 
here explains the case where the light 
filter layer 11 is formed in the field 
corresponding to a contact hole 26, as 
shown in drawing 16 (b) and drawing 16 
(c), but if it is possible for it not to be 
conspicuous, to carry out generating of 
optical leakage, and to lose the poor 
display as a display, it is also possible for 
it not to be limited to the light filter layer 
11, and to use protection-fromlight 
layers, such as a black mask. However, 
when using the black mask as a 
protection -from light layer etc., since 
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[ which becomes expensive as compared 
with the case where the light filter layer 
11 is used ] it is necessary to form a black 
mask more greatly in consideration of an 
alignment margin, it is [ both ] possible 
[ it / that the numerical aperture which 
contributes to a display will become small 
etc. ]. 

[0127] It is possible to form the light filter 
layer 11 in the field corresponding to the 
contact hole 26 on the light filter 
substrate 2, and for a new production 
process to become unnecessary by this 
with the gestalt 6 of this operation, in 
consideration of such a point, and to 
simplify a manufacturing process. 
[0128] In addition, drawing 16 (b) shows 
the configuration which extended and 
formed the light filter layer 11 even in the 
field corresponding to a contact hole 26, 
and drawing 16 (c) shows the 
configuration which carried out 
patterning of the light filter layer 11 to 
the field corresponding to a contact hole 
26. 

[0129] 

[Effect of the Invention] By having 
prepared the field where the light filter 
layer is not formed in the field 
corresponding to the reflective section on 
the substrate of the other side according 
to the liquid crystal display of this 
invention, as mentioned above While 
being unable to make a manufacture 
process able to increase as compared with 
the light filter used for the liquid crystal 
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display only for transparency molds, 

being able to display white and being able 

to raise brightness By carrying out color 

mixture of the outgoing radiation light 

which passed the light filter layer with 

high color purity, and the outgoing 

radiation light which passed through the 

field in which the light filter layer is not 

formed It is possible to realize the liquid 

crystal display of the mold both for 

reflective transparency which can realize 

bright color display required for a 

reflective mold display. 

[0130] Moreover, since thickness of the 

liquid crystal layer of the field in which 

the light filter layer in the reflective 

section was formed by forming the 

flattening film of light transmission 

nature in the field in which the light filter 

layer at this time is not formed, and the 

field in which the light filter layer is not 

formed can be made equal and a 

retardation can be made equal, it is 

possible to realize a uniform display until 

it results [ from a dark condition ] in 
****** 

[0131] Furthermore, it is possible for it 
not to be conspicuous and to carry out 
generating of the optical leakage in the 
reflective field resulting from the 
inequality of the electro-optics property 
by the difference in a retardation by 
forming the light filter layer in the field 
on the substrate of the other side 
corresponding to the contact hole which 
connects a pixel electrode and a switching 
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element. 

[0132] Realizing easily is possible, 
without each ****** which the old liquid 
crystal display had by realizing the liquid 
crystal display of such a mold both for 
reflective transparency increasing the 
cost of a light filter. 

[0133] That is, since it is possible to 
perform the display which is bright and 
has high contrast and can also display by 
erasing a back light, without according to 
the liquid crystal display of the mold both 
for reflective transparency of this 
invention being influenced so much by 
surrounding brightness since it can 
display using a back light, it is also 
possible to make power consumption very 
small. 

[0134] Therefore, it is also possible to also 
display by adjusting the quantity of light 
of a back light suitably in consideration of 
service conditions, such as surrounding 
brightness, and to cancel dispersion in 
the display by operating environments, 
such as brightness of the perimeter which 
had become with the problem in the case 
of the liquid crystal display of the 
conventional reflective mold, while it is 
possible and it is possible to prevent 
buildup of the power consumption which 
had become a problem in the case of the 
liquid crystal display of the conventional 
transparency mold by this. 
[0135] Therefore, the liquid crystal 
display of the mold both for reflective 
transparency of this invention became 



possible [ solving at once each ****** 
which the liquid crystal display of the 
conventional transparency mold and the 
liquid crystal display of a reflective mold 
had]. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing 1] Drawing 1 is the plan having 
shown the liquid crystal display of the 
mold both for reflective transparency in 
the gestalt 1 of this operation. 
[Drawing 21 Drawing 2 is the cross 
section having shown the liquid crystal 
display of the mold both for reflective 
transparency in the gestalt 1 of this 
operation. 

[Drawing 3] Drawing 3 is the plan having 
shown the liquid crystal display of the 
mold both for reflective transparency in 
the gestalt 2 of this operation. 
[Drawing 41 Drawing 4 is the cross 
section having shown the liquid crystal 
display of the mold both for reflective 
transparency in the gestalt 2 of this 
operation. 

[Drawing 5l Drawing 5 is the drawing 
(chromaticity diagram) which plotted x of 
the light filter layer in the liquid crystal 
display of the mold both for reflective 
transparency, the liquid crystal display of 
a transparency mold, and the liquid 
crystal display of a reflective mold, and 
the value of y. 

[Drawing 6] Drawing 6 is the drawing in 
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which the relation of the surface ratio of 
the field in which the light filter layer is 
not formed and the brightness of a 
reflective portion in a field corresponding 
to the reflective section was shown. 
[Drawing l\ Drawing 7 is the drawing 
which showed the relation of change to 
the surface ratio of the field in which the 
light filter layer is not formed and the 
chromaticity coordinate of a reflective 
portion in a field corresponding to the 
reflective section. 

[Drawing 8l Drawing 8 is the table 
having shown the property of the reflex 
time of the light filter used for a reflective 
mold liquid crystal display. 
[Drawing 9l Drawing 9 is the table 
having shown the property at the time of 
transparency of the light filter used for a 
transparency mold liquid crystal display. 
[Drawing 101 Drawing 10 is the table 
having shown the property of the reflex 
time of the light filter used for a 
transparency mold liquid crystal display. 
[Drawing 111 Drawing 11 is the table 
having shown the surface ratio Sr of the 
field in which the light filter layer is not 
formed among the fields corresponding to 
the reflector on the light filter substrate 
of the liquid crystal display of the mold 
both for reflective transparency in the 
gestalt 1 of this operation. 
[Drawing 121 Drawing 12 is the table 
having shown the surface ratio Sr of the 
field in which the light filter layer is not 
formed among the fields corresponding to 



the reflector on the light filter substrate 
of the liquid crystal display of the mold 
both for reflective transparency in the 
gestalt 3 of this operation. 
[Drawing 13l Drawing 13 is the table 
having shown the surface ratio Sr of the 
field in which the light filter layer is not 
formed among the fields corresponding to 
the reflector on the light filter substrate 
of the liquid crystal display of the mold 
both for reflective transparency in the 
gestalt 4 of this operation. 
[Drawing 14l Drawing 14 (a) is the cross 
section having shown the liquid crystal 
display of the mold both for reflective 
transparency in the gestalt 1 of this 
operation, and drawing 14 (b) and (c) are 
the cross sections having shown the 
liquid crystal display of the mold both for 
reflective transparency in the gestalt 5 of 
this operation. 

[Drawing 15l Drawing 15 (a) and (b) are 
the drawings in which the electro-optics 
property of the liquid crystal display of 
the mold both for reflective transparency 
shown in drawing 14 (a) was shown. 
[Drawing 161 Drawing 16 (a) is the cross 
section having shown the liquid crystal 
display of the mold both for reflective 
transparency in the gestalt 1 of this 
operation, and drawing 16 (b) and (c) are 
the cross sections having shown the 
liquid crystal display of the mold both for 
reflective transparency in the gestalt 6 of 
this operation. 

[Drawing 171 Drawing 17 is the plan 



having shown arrangement of the light 
filter in the conventional liquid crystal 
display. 

[Description of Notations] 

1 Bottom Substrate 

2 Light Filter Substrate 

3 Reflector 

4 Counter electrode 

5 Liquid Crystal Layer 

6 Polarizing Plate 

7 Quarter-wave Length Board 

8 Transparent Electrode 

9 Polarizing Plate 

10 Quarter-wave Length Board 

11 Light Filter Layer 

12 Resin Which Carried Out 
Concavo-convex Configuration 

13 Insulator Layer 

15 Light Filter **** Formation Field 

16 Flattening Film 

17 Flattening Film 

21 Signal Electrode 

22 Scan Electrode 

23 Thin Film Transistor 

24 The Conventional Light Filter Layer 

25 Drain Electrode 

26 Contact Hole 
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« 1 tS 4 7 - 7 /P* 2 ±fc»j* $ tltzfcft 

TV*. 

[0 0 2 8] — «ftSt*§6Bfc*SVTtt\ tS*ft 
feSr^-f Sfc&K, * (R) , & (G) » # (B) « 
3fe©*7-7w^^-5r ltfcwS«±J-MBU, wti 



ft) . 

[0029] u^Lft^t, mmmnm^^m 
Uicm^^tv^^y-y^^^—a, r, g, bo36 
twnafttst, fife (w) mnti)3 2%ro 

^Se»cffl^f,tv-5*7-7-c/p^-^^w4iS*f^ 

tt^tSEX-©^*l4, %&%y— 7^/U^-Sr2|eliiii|-t- 
10 Sfcfe, iRlCSfe^T^l 1%cd^5^ L*»#t>tift 

[0 0 3 0] rrf, SWSfc L < f4a$£tffifflSW 
JKS**iSS{j:*3^5Sl*«*f6-C«)*^^t5^T, fife 

< ^<*rU«»Srffl^fc9i-Sftifw^ft*s 
*pfeixT^5*s, nixbo*fett, SSSoffiM^S 
eirl^C*7-7^^-Srte5 rim^^ft, 

[0031] *fc, 3S^PmJ90ttA£;N$lEic± 
i£Lfc4 5ft#7-:7^/u*-£rffl^fc|&^{c|4, a* 

' SOjfcA^^BfCffl 1/ * # 7 - 7 ^ /i^ - Srffi V * 

SO^jt^X, S*f^T-J4efe*^(DBja$^(^_h-r 
3t>©cD, aiiffi«-CI4fe**£#*L<ffiTLTL4 5 

[0 0 3 2] ;i::X*, *^^©it$!j^J 1 (co^T0 1 £ 
ffl^TSiW-t-S. 01 (a) fcitfil (b) (C*-r4 
0 fc, TfiiJS« 1 ±fci4S#tS1S 3 *»3f je«>JBttfc^ 
30 $tvT*5»), ^tK^[6j-r?)^7-7^^^-S«2± 
{CJ4*7 — yjW— 1 1 A, 11B, llC*i4t/a 

4 If A 7 - 7 ^ >v? -Mm 2 ± \zMf& * «h.fcRJ»«« 3 

*» 4 xmmwa 4 1 wra^ji^a® 5 $ hx v > 

[0 0 3 3] r»Jt««SJU4, Ell (a) KtjW-4? 
ic, ±3*LfcJ:5ftfi§*«)*7-7-r^-©*rJ|BK»R 
J?ftiTS:»I»-t-S*«fefcSfco-C. ^7-7^/U^-S 

40 i§mm&%^mWRl<D$ : 7—y 4/u? — %Mf&-fZk b 
fcfc, *7-7^/u^-§r^Lft^^ (B) 
tl^: t Sr#mi UT^5„ ^UT, :©*7-7^ 
^-aSffiJ/SSftT^ftl/^g (B) (-4 
■tir, feM*©iii^*7-7-f /isf — bm&i-ZZbKX 

*«fc*i^SRJHtt*|ji ! 8J.SftM<5v^***3ia-rft^ 
^^"ItetftoTi->5„ 

[00 34] ft*D\ r r, T-(4iB**S 3 Sr^-CR*t«S« 
t LfcSWMWjSAS^B^Jt^J 1 b LXmW Ltc 
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[0035] mrnmm i ) c ^ -e, *^pj w^siji 
^-f-5„ ins (a) ~ (d) &mMmmnc&v 

[0 0 3 6] &MM<oMM l ^fcMts^SS*^ 

Btt, m^LTi^&i,^ Tfiys«i±(cs*r«^3/5s 

[ 0 0 3 7 ] ^ISO^ffi 1 X'tt, 0 5 (a) t^-TJ; 
5tc, *7-7^/u^-S«2±oS*f«1l3(c^t- 

A$L#^ffl$e (CI) , (C2) £^ttTl^£„ 

X, Z<D%7 — 7 ^U^-^/^ftTV^V^jg (C 

1) , (C2) iiit? S £S?*£it\ &SsE*<Oi^v*77 

[0 0 3 8] r©±?/,Cl5 (a) {C^t18/i£f4, t2ff 

- 1 1 1 •^^ft-t-ss^ i ±<£>stt«« 3t^i 

[0 0 3 9] rftt^LT, IH5 (b) li, Tffll&lKl 

-ni ^tv{i*f iSit5S« l ±ros#tS« 3i^SL 
[oo4o] *.nm<»WM i zm&m^ 

*-X«2 tZ&V&ibitZmz. 05 (b) (c^-t-J: 
5iC TWmmHC*il,X$if%jjftlzZ7-7 4;u?- 
S^2^-f^XaS!?^t>StuTt>, #7-7^/P*-l 

ii^rii$*tTv^v>«« (ci ') , (C2 ') o-a- 

tfSas (C) (4, El 5 (a) fc*"t-J:5fct8SHi0 
fctMKtf (ci), (C2) ro-S-fffflls (c) iit-< 

S (C ') = (CI') + (C2 ') 
S (C) = (C 1) + (C 2) 



(5) 
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S (C ') =S (C) 

btt*>s ift***^«rofe*^»W5$«^btt:fiw?,/j; 

[0041] z<D£oiz.^ xmrnnfmix-tt, *>7- 

7 j jv? -frMfo £ ft>x v ^fc^flWS&Wt" 3 1 1 1 

io [0 0 4 2] fcfc'U 0 5 (c) tZ7jki-£?lC TMm 

<0 ftt>-&-fn&*:2 < , El 5 (a) 

l^^$ttTl/^i^'gatS(DC2^#i£U^<^ 
otlS^i, *7- :7-f/i^-i 1 riS)F2fct$4VO>& 
tMMS (c l ' ') ©lis (c ' ') f4, 

S (C ' ' ) = (CI'') 
S (C ' ') >S (C) 

20 [004 3] &mifo<DMm 1 l£*Jt^Tf4, ffifa 

fc^itLT, El 5 (c) <t 5 ft#f*#3g£ L&t> 

[0044] /«efc\ frmmmm 1 T'tt, m 5 ( a ) 
0 tc, @immffiro-a5^Si©ia«8 tgitffi«3 

[0045] fcfc* l> m®fc%imF8m(oWiikm^ms.<D 
m&ico^^xn, Tmrnmi t*7-7 4/i'?-mm2 

#7 — 7 4)\s$— Mfa2±.(F)%7 — 7 -{/Is?— 1 1^5)15 

mm%k®8<D&m^wz>£tfmfcLXLm 

mgkxn<Dmfc&<9<&ibit%jm*2ifai,x. *7-y-< 
>v9- \ 1 tmfc^fox^t£^m$jtmnw&<r)m&'m. 

[0 04 6] nt% JiR<Ditmm 1 {C^ Ufc <t 0 tfb 

xTmmm 1 ^ # 7 - 7 -mm 2 b ^as <o ^t>-& 

[004 71 04 ( a ) 14, iSfBi >5 c75«*T*TfiUS« 

fc%mmM,mmmw<n#7-y4fr-?-i ibR^mm 

3i5;*Lfcfc«T*fe5, 0 4 (b) I4 V TfillS 

« 1 tc:^ L T^Efrfy rS]»c# 7 - 7 ^ -mm 2 tf-fti 

Tit <? $ titcytmnfcftmwi&m^mwn* 

so ^/w^-i 1 i:Slt«113 tSr*Ufc'bWT-fo^„ 
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[0 0 4 8] r r X\ ±&<Dit1gtm 1 SffoFaS^ 

mmcommxmzio^xti, Twmmik*7-7j/u 
*-mm2kz&>)&ttz>m\c, H4 (b> tc^-t-j: 

S^a^-fttTBAO-a-^^^?,^, 777-7^yu-*-i 
l!WBj«£ftTV**lf^MtS (B') (DffimrZ, HI4 

( b ) i. o tmwM *> (ommxrm&m it*y 

- 7 -{ )V? 2 t 9 £ tltcW&<DZ 7 - 7 

-f/u^-l l#7gj£$;ft,T^ftl/>6«£S (B) OSffii: 

S (B ') <S (B) 

Xli, £«©te0-&*>lH"ftas3S£L-CL*5fc, SKA 
[004 9] (Jttt^l 2 ) #38SU0)JfcgJ0>J 2 (dfc 

(a) *3SM©Jtt(E«2fc*s(tSai8K«iBfflS© 

[0 0 5 0] ^WJt^M2li, 0 6 (a) td^-f-J: ? 
(c, *7-7w^^-S«2±Wlii*«^3fC*fjS-r6 

(Dl) , (D2) Sr^tj"CV>5w 
h&Wmt LTV^So -t Lt> d©;&7-7-f vu*- 1 
ljWBriteih/tWi^fiH* (Dl) , (D2) 

fe*fift<Ofti/>*7-7-c/u-^— l l£jgfe 

[00 5 1] ^.(DZotme (a) {C^-TWfiEli, kw- 
ii9<Dfi!«-CTffi!lS«l i*7-7-f/^-S«2i:# 

3 # 7 - 7 ^/u* -S« 2 

±CD;*7 7-7^A-*- 1 1 t^^lC*f[6]-r?)*«l±0 

R««* 3 *s J: tfi£Nftt 8^Lfct©Tfe5. 
[0 0 5 2] mfcottLT, HI 6 (b) f4, Tffi'JS« 1 
UT^E|J*|S] tvl* 5 - 7 H iVV-Wfc. 2 tf-rtiXte 

v&frztiitm&ZTFVxts'o , ^ot^nmi&fcktffi 
mm<Dm&mif;&w.\ci$vs# 7 - 7 4 >v$ —mm 2 ± 

mm®, 3 *> i tKsa&i* 8 bfc t> wt'fes. 

[0 0 5 3] Z.Z.X\ ^©Jt««2fc*i»t5«A**S 
B0>§Utiefc*5^Ttt\ TiBJS^i ir#7-7^/i^ 
-»«2 i: 6 [£f^ m 6 (b) fc^-f i 0 

«2 7)S-f*i.Ti l 59'£fc>£*t-5i, #7-7wvu*-l l 
#Sj£3*LT^fti'£4tiW£ (Dl') > (D2') © 
^ItltS (D') (4, 111 6 (a) IC^-T <fc ^ fc^fHI 

9 ©»*-ct«s« 1 * # 7 - 7 w -mm 2 i ^te 



l^fckMW* (Dl) , (D2) cTj-g-tfBffiS (D) tit 
**X. 

S (D ' ) = (D 1 ' ) + (D 2 ' ) - (D 3 ' ) 
S (D) = (D 1) + (D 2) 
S (D ' ) < S (D) 

fcfctK ±ot, ±3£©Jfc«mfcfctt5ttft**§!eB 
io [0 0 5 4] rfttt, Z<DS£®M2\C}otfZ>m&$i7Fm 

zmffiZL®Mmm<Dm&m^mwx*fo<o . @6 (b) K 

*-fi9t-, .i l s> v>g|S#£as 9 

[0055] 

gW^JCO^Ttt. TfiiJK^l t*7-7^^^-S 
« 2 1 <0 &ttZ>&M <0 ^tt-fMm*. Ltzftk 
(C, %7 — 74>\<9— mm2±(D*J7 — 74)V$— 1 1 

. feSiir^iv^J; ot£%7— 7 m>$— l icd^^<?— v 

[0056] (HjiwBffi2) jjcjc, *mm<v&mm<v 

-T2>o 13 7 (a) (b) tt, *§Sl(6©JRlB2fc*5lja« 

[0 0 5 7] frmfavimffi 2 T'rt, HI 7 ( a ) {C^-f «t 
9tC, *5-7^/P^-*(R2±©li*««3fc#J«:-t- 

fe««©i«^affla!*fi**stBffl«)*7- 

7 4>v$- ZMfc-fZ bki>\C iJ7-7 -it^f-^m 
f&Ui^im, (El) , (E2) Sr^ltT^So -t L- 
T, r(D^7-7^/U^-^ff^$ixTI/^<tV^lS (E 
1) , (E2) fcJ:9e***$*. fe*B*©i*V^*5 
-7^/^-ir^fe-T2)^i{-J; | 9> SiiRWi^fflSw 

40 S+S- t^^rtgt/ioTVS. 

[0 0 5 8] rraJ:5«7 (a) {c*-r«fi£«, 

it 9 WfjfgT-TfiiJSIS 1 * 7 - 7 ^ /u^ 2 t 7)5 

mW(0^7-7^/U^-mm2±(D^7-7-i/U^- 1 

i k%irncttft-rz>mmi±<ommnM3 t«r*ufct 
[0059] riuj^Lx, ni7 (b) tt, rm&mi 

\CM LX^EP^|6](C* 7-7 ^ /U7-S« 2 ^TB£ 
so f©*7-7^^-Sg2±«*7-7-fW-l 1 
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[0 0 6 0] rrx, *%M<DWM2KioVZ ) m&^ 
^-Ifi2t^!)^f5^ > 1217 (b) \z.mTH 

1 ^fi££*tXV->fti,v^( (El'), (E 2 ' ) 
ff®«S (E') te, HI 7 (a) \^-*£btmW&*> 

<nm&xrmmm \k*7-7 4>\<9 2 1 «? 

&t>£titcW&<01) 5-7 4 >vd>— \ lim^tiX^^ 
ftVMgigc (El), (E2) (D^ffiaS (C) irJt^ 

x, 

S (E ') = (El') + (E2 ') 
S (E) = (E 1) + (E 2) 
S (E ') =S (E) 

1 ft <0 . tt£$**£1B ^BJ 3 $ OT^fclijg 
v\ 

[0 0 6 1] r<DJ;5{c, *II©ii2tli > #9- 
W-tmj&ZiiX^ti^ffl&tt-thb k fete, 

. x&ffc Lft<,> J; 5 - v^ttx* 7 - 7 4 —it 
T&Eft £ *tX l > -5 fc 5 £ (omttm± L ft ^ 

fgfa^Se £ ^a-f 5 ^ £ ** ^Ifg i: ft o X V *5 . 
[0 0 6 2] ro/SifcMU #|Qfc©7BtB 2 T*tt\ Sil 

»j*$ftxv*fci*««asH**tf©BJB»tt8 iSft3 
r. t tfsfti^ J; 5 7 - 7 >v? — 1 1 o/-?^ — vff^ 

(*7-7-fH-l KO^y^gBtgiilSlS 8 
©^y^Wi©|R|IHS:BA9'&*3*»K«t9fc*t< Lt 
BEtt) LXV*-5fc«>, ±3*«)jt««2fcfc^Sttft** 

7rmm<o&m*mz>z ©*ft*#wji-* - 1 f-wtgt ft 

[0 0 6 3] (H16a)^ffi3) &t£, #3P7l<7);£|ll6(D 
TRH-f-S. 0 8 (a) (b) 11, *mt©JB«3fc*i 

[ 0 0 6 4 1 xmrnvjim 3 x«, 08 (a) i^-rj; 

#7^7^/w*-£«2±wiii£Sffi3»c#jsE;-r 
y -< k 1 ttc, *y—y<( 

JiSLftV^S (F) trKrtTlr^S, tit. Z.(D%7- 
^A^-tfftASJvCir'ttvMMfi (F) 
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mc&mtemz^&m&mm.-t-zzkttjiii&kte^x^ 

[0 0 6 5] ;:<£>J;5ft0 8 (a) K^-flSfifctt, Sfh 

1 h zMcMfa-rzmm 1 ±wis**n 3 1 &m Lit t 

»Xfc5 0 

[0 0 6 6] rix{c:*i-LT, El 8 (b) »i, TflS*Ki 

g©*7-7-f^-IS2_hO*7-7-f;U^-l 1 

i 1 ±(DiS*«ffi 3 i Sri? Ufc t © 
X*>5<> 

[0067] ;:t\ *nm<z>mm 3 

S1I©il3&Igte43^Xtt:, TfflS«l i*7-7-f/U 
^-»K2i:«r|fiO-&t>*5ISfc, 0 8 (b) Ic^-f-j; 

&K2^-fttTft5t»^$^-Cfc, #5-7**'*- 1 
20 ldSflM^tuX^ftV^i^S (F') tOffiaii, 08 

( a]) ic^-r i 9 ftSM-II 5 wffi*T'TfiiJS« l i U y 

- y j >v9 -mm 2 1 t>m <o $ &it®&<D* 9 - y 

4>V$—\ l/45ff^$ixX^ftV^^S (F) <D&mt 
S (F ') =S (F) 

k ft 9 , «b b s *^S 5 $ w^fkliiE n 5> ft 

[0 0 6 8] ZcD&olC, ^mM(DWm3X^ $7- 
yjA'-?—iWf&£tix^tl:i<^}$t:G1-Zkk tic, 

X mt Uft v ^ J; o t£'<9 — i/MfcX* 7 — y -r >\>* — it 

b& (#7—74A'?—i KD^-y^tmm^msn 

^7i?&k<»mm&9li*)&t>it1%g. i «?t>7C#< LTBB 
iKA^SIK * ^m-f 5 r k it Bif g t ft o x ^ 5 . 

[oo69] mmmmA) m^., ^m<D^mm<D 
WM4\cssv%m&&7Fmm^^xmmz.mm*m^ 

XmW-fZ>o 0 9 (a) (b) 11, *HJfe(D^ffi4(C*D 

■»o fe<5o 

[0 0 7 0] *mM<DM1& 4X14, 0 9 (a) (C^J; 
5fC, *7-7w/W^-*«2±<OjHmS®3{C^-r 

yj/i'*— : tM&i-rz>kkt>K > $7 — 7 j As9—*W 
*Lftir^H« (G) £^:ttxv>-5o ^lx, 
7-f^^-ffi^$ntlf^j:^i« (G) (cj;9e?r* 

^ic^sft w 5 1< ^7F*nm.-r ?> r. t ^ t ft o xt> 

so 5„ 
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[0071] r<D<fc5&ni9 (a) ic^-riSfiSfi, ^H- 
ii 9 <ommxTM&m 1 b * 7- y -< fr* -S« 2 b » 

[0 0 7 2J ZiMcftLX. 1219 (b) 14, T{MS« 1 

vx&fpjjft^jtjv-y j >v9 -mm 2 tb-csi 
t ^Mz-Kfa-rz mm i 3 1 *m Ltz t n 

X*hZ>„ 

[0 0 7 3] rrX\ *3IJfeW^ffi4^*3^2>jffifa** 

_mmv>mmxmz.&i<^xi-±, t©is«i £#7-7^/1- 

^-S«2t^aS9-g-^-e:5^^, 1219 (b) tc^-TJ: 
S«2^s-fixTB l 6'9'g-t3$ixTt. #7-7^*-l 

mm^tix^^^mms to 1219 
( a > ^-f j: 9 tm%tm <o (Dmmxrmmm it*? 

^/w^-1 l^jsft^tbT^/ii/^l^S (G) <£>®«i: 
Jfc^X, 

S (G ') =S (G) 
v\, 

[0 0 7 4] ^roi^lC, 

x^ffc b&v > 4 0 1£'<# — ^wmx'X 7 - 7 ■< 

£ tiX l > 5 fc feS^W 5 $ ©«fb L 4 ^ 

[0 0 7 5] (3H6©JgflB5) acfc, **W«o*3Hfe© 

Tlft0Jt-5„ 110 (a) (b) »4, #3lifc©»fi5{c 
*5»JS«ft**3S«OBI*»K»»S:* Lfcfe*c¥ffil2I 
Xfc9, 1211 0 (c) 14, *HlS(0^5»cimt5JKB% 

mmx-hZo 

[0 0 7 6] ^mM<Dfm 5 X'I4, 121 1 0 ( a ) tC^f 

4 5tc, *7-7^/w^-S«2±»iiiSSffi3tc^ 

MU^« (H) «rK«"CVS. L-X, ;©*7 
-7^*-#»j«£;h,Tivfc^WgE (H) 9 

&m&(Ofti<^y-y-{ fr?-bU&tZ>z. 

[0 0 7 7] ^W^Hifero^ffiStcibMtSjKB 3 ^ 
/TMX'14, HI 10 (c) KtjH-J:^ 12110 (a) 
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\Z.7fiVtz£of£*y — y-Ol'*-l 1 SrxA^ttl'R, 
G, B, SfegE^jLX^y-^SrfloX^-So 
[0 0 7 8] r<DJ:5*Hl0 (a) fCTjHUMfctt:, 
H-ii t> <D»«-CTfi!ia« 1 t*7~7-f^-IS2t 
/5 s fl£ l ?-g'^>$tvfc^^^LX4o'9, ^Wi:#cD^BB^ 

^B<0*7 — 7^/U* — a^2_hO*7-7^/U^ — 

1 1 kztu£Mft-rz&tiLi±c>mmmm3b*mi,tz 

[0 0 7 9] rtUc^LX, 12110 (b) 14, T(US« 
10 ncx4-LX^R]7J(6]^*7-7^/U^-S«2^-f^X 

gfiO*7-7^W-Sg2l®*7-7^/^- 1 

l i:*ixfc*H6i1-SSSi±«)W*«S3i:S:*Lfc'b 
<£>X*fe3„ 

[0 0 8 0] r^X\ *S6*©»1»5U:i3»JS«[ft** 

?-mm2b&9ii>)&t>i£?>mc. mio (b) ic^-t- 

J;5lc ( Tfi!lS«li-»bX^R]*|SHc*7-7^/^ 
-S«2^mxBAI9'a-^^^Xt, *y-y<(fr9 — 
20 i la^/SSftx^ft^SMicS (H ' ) <Dffi«l4, 1211 
0 (a) fc^«fc5fcRff»0©ttflreT«^l*;& 
y-y -ovv-mm-i b ZtitcW&oZy - 

yj,l,?—l i iWf&ZtlX^te^fflfcS (H) (Dfflfe 
btt-^-X, 

S (H') =S (H) 

[0 0 8 1] rroiMi^ ^Hlwfistii, 
7 -r —tm^L £ tiX ^J£Sr*-t-5 1 1 1 lc % 

30 ^e J <Dsa^te«3^-ar-r^sfi^LX'b, -^fj-t u 
XSfliL./iV'>J;5/i^^— >Mftx*$5— yj/v?— it 
$ fix v ^ S fc -fe^^BJ 6 $ ©3E<k L 4 ^ 
S: 5 w i: «s RT«g i: * o T ^ 5 . 
[0 0 8 2] (SSKOTgtte) 

XlftWfSo Ell 1 (a) (b) **MW»ffi6fc 
5 i£ B B B S^S<D® Lfcte7c¥EI21 

[00 8 3] frMMoMWi 6 X(4, 12) 1 1 ( a ) 
40 ^7-7-</l^^-S^2±roiIi*S^3(C^ 

-yj/uf-zi&tft-t-ibbbfc. jjy—yjfrfi—* 
Jgj*U4v^«« (I) fcKttT^a. ^rL-X, rco*7 
-7-f/w^-^fi£$4xx^/iV>«Jffi (I) 

[00 8 4] r. (D J; o tm 1 1 ( a ) t^-t-#?j5£l4, WL 

so n-ii *) (D^mxTM&m. ib*7-yj fr?-mm 2 b 
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i i t *tixc*tfairz&&. i ±.<ommnM 3t%*L,t 

[0 0 8 5] rtUCSJLT, ill (b) 13 v Tffii)S« 

i ic*f u -c^ep^fa fc* ? - y 4 A>9 2 flS-f n-c 

& 9 -&fr£tltc®&*^ VX& 0 . i© ££©&.&** 
glffl*7-7^^-SS2iO*7-7-f/^-l 

[00 8 6] *mm<nMm 6 

*-!*2i:4:|(i9'&*>tf6BSIK:, mil (b) \Ctf? 

i i#jgj*&ix-ci^fc^«#s (i ') ©sail, mi 

1 ( a ) fcSH" <t 5 fcKSHI 5 ©» «T*Tffii]S« 1 <t * 
7-7-f/^-S«2 k&f&y>&t>£ti1ti&&<oAy- 

7j/i>fi—i l&Mf&zhx^te^mitiis (i) ©sa 

kit^X. 

S (I ') =S (I) 

[0 0 8 7] ^©J;^ *mm<DWMSXtt, *y- 
y << w-timfo£*ix^t£^®!mtt1rz>kkhK. 

T'^Yb Lft i> <£ o ft'** - yMVtxZ y-y h >v*)-ft 

w,& $ tux ^ s tem^m s $ ©^te#$g£ eft ^ 
r t ass -srtg t & o x t ^ P 

[0 0 8 8] &{C, 09 (a) , 010 (a) , 011 
(a) ZMit.m\fX, Uy — y 4 A"?-^>yi?$l>Ki$t} 
Stt±# 9 ©tf feof K <fc 53t^«H4^©j»»fcolr^-C 

[008 9] if, il 1 (a) "CIS, ~h.y — y4)\>9 
-1 l«§llfefii(i*7-7^^- 1 liJJ&ft 
SftT^ft^fcitft £©&#*! («T\ *JM*i:^5. ) 

a*, ±x&ttmzMfc-rzmmcfttELx^z>„ ztnc 

#UT0 9 (a) T-f4, *JMB©-»#, Rft»fc#fS: 

*fc#&L-CV^*!M6tt\ 011 (a) iO^fto 
TI^S, 010 (a) -C«4, «lfi^©J:9#<© 

9 ±9 ftoTi^-5, 

[0 0 9 0] ::t*> #9— yji\>9— ^yi?&\cs$t} 

£&l£LTL*5o L-fc^oT, #Jxli\ 09 (a) , 

010 (a) \cjF-t£ y \t, mftm<D-&tf&&imm 
&i-zm®frt>ti.%-misx^zs:5ti:mrfik-rz>zt\c 
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£ i>m < ft 9 , * 7 - 7 * As* —x. y v?SBtC*3 ft 5tt± 

** 9 © li e, o * ©s**&g ^ m < -r 5 r t # *r t ft o 

[0 0 9 1] '>ft< i: tSttSPtC^-rsffl 

l}5tt±#i9Z)|£^o£ i 0 tJ£^SIS©7'7 5'^-r^ 

©. feiPeS^^y h^y. hftt'ro^«Ftt©(JP>o#S: 
•0 Vm£-£ZZ.ktfX°%Z> e 

[0092] mn&mm 7 ) *^w©*h^© 
WM7 iztivzm&m7f;mmc^xmmmmi:m^ 
x&wrzo 012 (a) (b) tt. ^mmcoMmnc 

[0 0 9 3] frmfaVfim 7 -eft, 012 ( a ) (C^f- 
£51^ *7-7-f/P^-S«2±©il*®g3tC*|-Jt£; 

fe»E«©iii^3iiM»^*^affl©*7 
-7^/u^-Sr^-r2)t t t>\C %y — y 4 fls*—* 
20 ^figL-ftV«« (J 1) , (J 2) SrS?»tTV^5. 
■C, r©*7-7>f /^-^^$ix-c^ftv^« (J 
1) , (J 2) \ZZ <9 e«r****» fe*fife©«V^7 

t^"Brtgi:fto-t^5o 

[0094] r©±9ft012 (a) fC*-f«J*»4, 89! 

w-a •? ©ffia-t-Tfiija^ 1^*7-7^/^ 2 1 

30 1 1 i:*nfc»i6j-t-5««l±©M*»B3i:Sr*Ufc 
t©T*fc-5„ 

[0 0 9 5] ^W^LT, 012 (b) 14. Tfitt« 
1 KM LT&PP^rS] y-y-(/u? -mm 2 as-raxx 

^fi©7J7 — S^K2±©*7 — y <(i\>9— 1 

1 i -?:^{c*r[S]-r si« 1 ±<nmmmm 3 1 sr^ tfc t> 
[0096] ::-e, *HJ6©Mffi7{cfc^5ffifB^ 

Sa©$3itXe(Cl*3^TI4, TfiilSSl fc*7-7-f/W 
40 ^-S«2 t?rB£9-a-^-B:?)^fc, 012 (b) 

J;^lc, Tffi'JS*gl»CMLT^H]*[SHC*7-7^/^ 

-mm2tf-rtix&<Q'&t>£tiz>h. uy-yn^- 

1 l^^^HT^ftl^Jit (J 1 ') , (J2')© 

-g-n-sas (j ') a. 01 2 (a) ui^-r <t 5 

«9©**ST-T<I!I&«1 t*7-7^/W^-S«2 
iA^^-^^tvfc^-w^y-^w/u^- l l^fiK^ix 

-Clr^ttlrWK ( J 1) , ( J 2) ©-g-tfSaS (J) i 

S (J ') = (J 1 ') + (J 2 ') 
so S (J) = (J 1) + (J 2) 
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S (J ') <S (J) 

[0097] L^L^^fe, 5 &#Hifcc>^fi 7 

14, *7-7^/W<?-^^^ixTV^<«^'a^Sr ; r-r-5 
it ic jgjfc u fc Jttt m i i Jt^ 2> t , 

[00 9 8] ifctC, @12 (a) , 1213 (a) &#J(£ 
5. 

[00 9 9] 4-f , 012 (a) , 12113 (b) X*I4, 

fcftmcttfci-ZXy-y jsi"?- l i^»fi6;$ttx^ 

012 ( a ) (D%i>m 13 ( a ) ±Hfi 
</iotl/^. Ltc&oX, 012 (a) XI4, — 

[0 10 0] /<£:Jb\ 1 l|Cffll/^*7 

14. #l£01 3 (a) 4 9 t>01 2 (a) IC^-Ti^ft 

[oioi] -t lx, t fcS^fc»jtS-rs®« 

[0102] mM<DWM 8 ) 
TRW"***. Hi 3 (a) (b) (4, *£ffi0»|$tt8K 

[0103] &mti&<OJ&18 8 XI4, 013 ( a ) (i^-f- 

4 51c, ^7-7^/w^-S«2±wH*mS3(c^-f£; 

JfcJ*U*^SWE (Kl) , (K2) , (K3) . (K 
4) fcKtfCua. *LX, ^<D*7-7></W^-^ 
tfSivO^MBW (Kl) , (K2) . (K3) . 
(K4) {£4 9 fe^<Dft^^7-7^ 

tEtfcoXfS. 



(10) 

[0 10 4] ^<£>4?&01 3(a) U^-f#|f£|4, R 
H-ii 0 ©»*-CTffl»R \t*y-7 2 t 

1 1 t **Lfc»l«l-*-6»K 1 ±W®^«S 3 £ Lfc 

[0 10 5] i*U£*f,UX, Ell 3 (b) 14. TfiiJS« 
1 LT^PP*f6llc:* 7 - 7 ^ /i<?-mm 2 ^-f tl-T 

io giro* 7 - 7 ^ y^-SS 2 ±<0* 7 - 7 ^ yw^ - 1 
1 t ZMctt fn-t 58« 1 ±roK»*S 3 t bfc <b 
<DX-hZ>o 

[0106] r^-c, *m:Mmms\ctevz>m&ik^ 
?-mfa2b*9ii«)&t>^z>m^. [§ii3 (b) ic^-r 
-a«2^-rtbXflit)-a-^$HTt. #7-7^*- 

1 l1>W)&&tlXl<^£\ / ^t$, (Kl') , (K2 ') , 
(K3') , (K4 ') (D&ftmffiS (K') (4, Ell 

20 3 (a) i^t±? *aaiHfi 9 <Dmmx*Tmm& 1 i * 

y4>vv- \ \tm^i^x^t£\,^m$. (Kl) , (K 
2) , (K3) , (K4) <D^mmS (K) tJt^ 
t, 

S (K ') = (Kl ') + (K2 ') + (K3 ') + 
(K4 ') 

S (K) = (Kl) + (K2) + (K3) + (K4) 
S (K") =S (K) 

Jo I 1 , 

[0 10 7] *Hlfi©^8-t?l4, 

7 ^-Am^tix^i^m^^-r^ 1 1 t>jc, 

T^-fb b /i ^ 4 5 ^ - >MVi f*7-7-f/^-^ 
^ $ tlT ^ 5 » . S $ <D&4ti*&± 

[0108] mmmm9) *nigro*niiro 

TittBJ-T^o 014 (a) (b) {4, **1605Jgffi9{C 

[0109] *m&mm 9 -m, 014 (a ) k^-t 

*7-7^/u^-X^2±(Oiii*m®3lc>sft& 

-y H**-*MrfL-$-Z>tth\c, DJ-y 
JB/fcLfclMW* (L) SrR»4T^^,, ^UT, ^0*7 
-7^/W^-^fife$iX-C^/«C^«« (L) {CifJSSr 

6$E^roiSi^7— 7^^-tifet5: 
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[oiio] z.(r>&btm \ 4(a) \z.7*-tmmz. w 

ti-ii 9 Wfif* XTffi!l»£ 1 £ % 7 - 7 /U* -S« 2 £ 
#&9^fr£;h,fci§^£^LX*i9, ::<£>£ twjfofa^ 
7P^a<73^ 7 — 7 W — 2 ±<£>;t> 7 — 7 <( frf — 
1 1 i:-tnfc»lRli-5»Kl±«>H*«tt3i:Sr*Ufc 

[0 111] iiifctf LT, @14 (b) tt, Tfi!)S« 
Ilea L X&fPTJffO (c* 7 - 7 w 2 it-? flX 

<DXhZ> 0 

[0 112] rrT\ $$g&<DJB169\ct3tt&mg,3tiii 
*-a«2i:*W0<&*rti:<&B8fc, EI 14 (b) 

i lfflgrfisiir^iv^ss (l') (ommtt. mi 
4(a) ic^f j: o *mnm <o otf&xTW&m it* 

7 - 7 -S« 2 £ 9 $ ftfc^W* 7 - 

7-f/^-l l*S^$tbXt^V^^S (L) 
£Jt^X, 

S (L ' ) =S (L) 

t ft •? , m&m^mo&m *w 5 $ <7>mm& r<bft 

[0113] roJ:5Jc, ^Ulrofigtd, #7- 
7^/u*-riS^j££;h/0^ftV^iac£*f-f 5 £ £ fctc, 

xaMfc Lft <^ «fc 5 ft'** - vjg^ X# 7 - 7 -f a, 9 -fit 
B&ZinX^Ztctb. &&*?W5Z<Dmt#&±Lti:^ 

[0114] mmmmio) *&m<D*mn 

<nmmi 0fc*srj-5«***SBK:ov^TlSI*fcHB*r 

ffl^TKBtS. Ell 5 (a) (b) 14. *SIJS<0^tS 
1 0{cjo^5fK B H B**gM<Oili»«1gg|5^>Sr^Lfcfe^: 
¥ffililT*S>2>„ 

[01 15] xmmmm 1 0 -m, mis ( a ) ic^ 

#7-7 4/u-?-m]&.2±<DmmmM3! l z.M 

7-7w/u^-SrJg^-rs£ £ tli, #y — 7j/U9 — 
*F^l^« (M) SMRlfO**. LX, Z.<D* 
7-7^/l^-/!>S^&£;»XX^ftl^ffli£ (M) f£j;9 6 
$r**$-H\ feMft<^ft^#7-7^/W^ — £fgfrr5 

[0 116] ^(DXottmi 5(a) tC^1-«^tt, f£ 

tHI9 tf>fj|gXTfl!lS« l £#7-7^/U;?-S«2 £ 
#B£9^£;ftfc*£-£^LX:fc9, wW£#<73Mb%S 

1 1 i*r;M-*tlSrt-5««l±W®?it«&3 ££J?Lfc 



[0 117] :WcMLt, HIl 5 (b) 14, TffiJS« 

I km ux^fn*i6](c# 7-7 -f ^9 -mm. 2 aJ-rttr 

&9^;b$;h,fc4§-£5:*l-X:fo9. ^©irtWjKfa^ 
^a<75#7 — 7^/W7— S«2±<D#7-7-f/l^^— 1 

I I ^*U£*rfr+$a« i ±<Dmmmm 3 £ Ltc t> 

[0118] ~zx\ *mmmmi o\ctst}z,mg,& 
jfimmtoW&xmtets^xtt. t(bj*&i £#7-7^ 

10 A^-£*2£«rfl!r0<fr:fc>*aKHc, (1115 (b) 

?\fc?K, Tfi'JS«H-*|-bX^Rl*|6jfc#7-7^/u 

* 2^-ftbxiA 9 -a-^$Hxt, #7-7^* 

-1 l;o^J*$*iXl^ft^SWtS (M ' ) £>ffi«W\ El 
15(a) b tmWM 9 cD!fif&x*Tffi'JS« l £ 

# 7- 7 -S« 2 £ 9 $ ;h,fc»#©# 7 
-7-f/U^-l iaS»/££*lTV>fc^«isS (M) <£>ffi 

«£Jt^x, 

S (M ' ) =S (M) 

£ ft 9 , »a3ijj*3S(I©6fl^9i 5 $ ©aHfcttfi r. h ft 
20 t\, 

[0119] z<nz?ic, *mM<Dj&mi om #7 

-7^/K?-7)5^$ttX^ft^««^#1-S £ £ t 

£ UX'S-fbLft^J; ^ft^^-^ff^X*#7-7^/u^ 
-^^$ixXt>5fc», feS-^M^^W^t^^L 
/ii»Mfc&3S*£**!WSr £^^Itg£ftoXV^S„ 
[0120] El 1 4 (a) , EI15 (a) £0iJ[;L 

*lfX, #7-7w/W^-^S'v : f|5{Cl*JJt5f±±^9 W 

[0121] II 1 4 ( a ) <OlSm«^3 JC»/£-r 

5#7-7^vu*- l l^j^^ixXV^ftl^^eLH:, 
-ia*Sx£y £cDgg^|^X*>9, El 1 5 (a) ©B*t 
<i3tCxt/S-t-5#7-7^^^ 1 1 ^^^tlX^ftV> 

^L^£1"5„ tLT, EI14 (a) , El 1 5 (a) \Z 

^ffi <fc 9 t d fc'J-t # 7 - 7 ^ IV? j/ v?JB»tj3rj- 5tt 
9 W(i f>o# Cfc £ -f-5„ 
40 [0 12 2] Ell 4 (a) l^'PT4D5I 

aroMA Ltt, 

A L= (x + 2d) (y + 2d) -xy = 2d (x + 
y) +4 d 2 

£ft9, ^Wffi^*/h£ftSWI4, x = y<D£#X-fo 
9, 

A L = 4 d x + 4 d 2 

£fts 0 ^nmm\m^<ox. 

x y = x 2 = 7t r 2 
x= (V"^) r 
so £ft9. K»/lt£, 
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A L = 4 (T n) r d + 4 d 2 

i&So 015 (a) T'^l^SffiawMAlVUi, 

AM=ti (r + d) 2-7t r 2 =2 7t r d + jt d 2 

A L> AM 

[0 12 3] r®J:9l: t tt«a£ttttM£<Z>ifttoH$ 
L^£.oteW&lU±, Ell 5 (a) K^-TJ; 5ftRJF^ 

[0 124] IT, CKDt^Clfc, ^>^< tt^tt^ 

Slc/iSt©^, femayF?^ h^ifW^^Ftt 
Wtf f>o£ 5 r. t £<, 

[0125] (HJfiro^ffi l l ) *^^ro*HJfi 

/^Ttagn-rs, nil 6 (a) (b) (4, jf-mmmm 

^PffiElT-fc "9 , El 1 6 ( c ) tt, *mtit<Ote1§i 1 1 
*Lfc¥ffiElT-;fcS<, 

[0126] 1 1 -en, o i 6 ( a ) 

^ALfttMWK (Nl) , (N2) SrRttTl^a. * 
(Nl) , (N2) lc«t 9 6?:^$t, &#6*«ii5^ 

[0 12 7] ft**, Z.<0*.mM<DWMl lfc*Stt5ttfi 
^^fiT'li, El 16 (c) (,L^-rJ:5t^ El 16 

(a) (C^LfcJ; — 74>v? — 1 1 SrrVi^tt 

ICR, G, B, 3&mmi,X1)7-3t7f:*ft^X^?>. 

[0 1 2 8] c©i54Hl 6 (a) Klqrf-fltofcH:. K 
tf ii (9 Witt* T'TdlSS 1 £ * 7 - 7 4 >\>9 -*& 2 t 

7F%.W<Ol> =7 — 7 4 >v-9—Wfc. 2 ±<D% 7 — 7 4 >vv — 

1 1 1 ^tnc*KS]i-2>s« i ±<vmmmM stzm t-fc 

b<DX$>Z> 0 

[0 12 9] rttfC*fLT s El 16 (b) I4 X TfiflSS 
1 left LXStRtijfalz* 7-7 4 iW-WS. 2 fr-ftiX 

7-7 ;^-$K2lffl*7-7^;^- i 
1 t^ti(c*ff6]-fSStgi±cDiii^a«3i:^SLfct 
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<DXhh„ 

[0130] *nmmm \ woovzm&m 

^^-S«2 tSrBA9^^*2.^{c. El 16 (b) icm 

?-mm2&-rHx9};<9&t>£nxb, *7-7^w 

-1 l*Wl&£tlX^te^&t$. (Nl ') , (N2 ') 
©^•IHaS (N') t±> El 16 (a) fcm-tliotem 

tbTl^JMf^« (Nl) , (N2) (D-g-ffffiaS (N) 
hit^-X. 

S (N') = (NT) + (N2 ') 
S (N) = (Nl) + (N2) 
S (N') =S (N) 

[0131] Z.<D£ o *mi&<OMm 1 1 T'14. * 7 

-? 4 ^f-mmzhx^^^mtstLz^-rz 1 1 1> 

t isxmt L«^«t 5 >»R-e* 7~7 W /U* 

[0132] mmmmi 2) 
ffli>TiftKi-So eii 7 (a) (b) (4, *mmmm 

¥ffiElT*$>?> 0 

[0133] #mmmm 1 2 -en, ei 1 7 ( a ) 

30 1"J;9(^ *5-7-f^-l«2±Ol*ag3K» 

7-7^/W-e^t5i:tt)l- > Ay — 7 4^ — 
fr&jftL&lrWK (O) «r»*tXV^5. ^LT, 
7-7 4 /V9—imf&ZhX^tS:^ffl$. (O) (Cj;?)^ 

£«/x9] S v^Srl^t 6 £ i: i5> Wife t *o T 1^5. 

[0 13 4] r®i 5/iEI 17(a) (C*-t«^E(4, K 
tHI9c7)fjf£-TrF<BJ2«l t*7-7^/^-S«2t 

1 1 t ZtUcMfa-tZ&tii 1 ±«W3R«® 3 i SrS Lfc 

[0 13 5] rtl^UT, EI 17 (b) t± y T{B1S« 

I L-X^En*lS](c* 7 - 7 /U^ -S^ 2 riS-ftlT 

gt«*7-7^/^-M2±ffl*7-7-f/^- 1 

I I ztucntmi- z&m i ±.c7>mmnm 3t*m bfc t 

so [0136] *mm<DWM l 2 iciott 
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)V5-W&2 b*te*)&t>ii:zm\^ 017 (b) \ctH 
-1 linWf&ZfoX^te^im.S (O') ©S«(4, 0 

17 (a) \c7jk-t x o tewtftm 9 <r>mmxTM&m 1 1 

—y-i i i mifr&.Zfox^ti^'m&'s, (o) ©E 

«tj*,-<x, 

5 (O') =S (O) 

t ft 9 , jfoP B S^B©fe*^gn 5 $ ©^<fci4ig r. h t£ 
[0137] *nM<Dj&mi 2X14, #7 

- ^jkj* $ tt-c ^ s fc » , -feK^?^ 5 $ © aHb#«& u 

4^«****ll«rliaf5 - t tf-ztm b ftoX^-5. 
[0 13 8] fcfc'U «*lRl©ltt9* 
*>-frffiSrt©«5ffll£<4, RJS'^-vSrEIHH", 01 

6 (a) fc^-riSfcft^W'-^-^SrRJfcLTSK 

[0139] mm<r>T&m 1 3 > *mw<o*mm 

mm 1 3 fc*sit5«A**»*lcoi^t:^*fcHffi* 
JBWCK93-*-3. 018 (a) ~ (d) 14, *IUS<D^ 

*¥ffi0Xfo5„ 

[0140] #3H6©712fS 1 3 Xf4, 018 ( a ) Ktf 

7-74^-*^-t-5i:i:tJc, *7-7^^- 
SrJBjjfcLfcV^H* (Pi), (P2) SMRtfti^So * 
LX, ZCDXy-y 4 *S^$tvTV/jM^«c 
(Pi) . (P2) ti^ia^^t, fe*fi*wiav 

[0141] r © 4 9 &0 1 8 ( a ) fc*-tt»fifctt. it 

w-a 9 0>»£t?t«is« u*7-7-fW -s« 2 t 

fSS©*7-7>f^-iS2±©*7-7Y4'?- 
t>©Xfc5 0 

[0 14 2] ifUCtfLT, 018 (b) (±, T«S* 
1 li» LX&£P*fi l:*7-7^/^ -S« 2 3B»-fftT 
ft!i!>^fr&*t;/U&-&£:*LX*J9, 

ggro*7-7^/^-i^2±©*7-7^/Ui5' - 1 

1 ir^tt^|pj-f-5S«l±wH**ffi3 tZmLtzh 
©Xfo-5. 

[0143] frmMommi siciovzm&m 



24 

^B©§SiflSt-*J^XI4, Tffii]S«l t7jy-7 4 

^-*&2 b*&'<)itttz>m^ in is (b) 
u?tc, rm&mi\^MLX7z^^^9-y-<^ 

?-&&2&-TiXX&')&ih>£thXhs *7-7-f^ 

-ll#^jlTlr^V>{|« (PT) , (Pi') 

©■&fffl«S (P') tt, 018 (a) \C7f;-fi:?fm 

%\rm*)<om&xrmmmit*y-y^^f-m^2i: 
jvc^&t^fut (pi) , (P2) ©-g-n-aas (p) 

10 iJ*-«X, 

S (P ') = (PI') + (P 2 ') 
S (P) = (P 1) + (P 2) 
S (P ') =S (P) 

[0144] ^©4 xmrnmrni 3x»4, *>? 

— y 4 A>f—t>W&£tiX^ti:ii^mt&&&-rz> b b h 
t LXg£ftL/«£l^4; 5 4^->'^t*7-7^W 

* v **3fi« Sr Sl^-r S r i: as "Tffi t * o T ^ 5 . 
[0145] jfcfc, mi 8 (c) , 018 (d) £#Jl£ 
*ff X , *7-7-f^-iy ^g&fcjott 5tt±*S 9 <D 

<f <bo# \c 4 %%^®&~-<D&w\z^xmmz.WLW-f 

[0146] *-f , 018 ( a ) ©iU*««3 
5*7-7^/^-1 ltm^iXX^ti^W$. (PI 
+ P2) (4, ©Sx, #|aSy (iB*cr»Mia(CtBS) ©ffl 

^^2 mftnmmx-h 9,015 ( a ) ommmM 3 k 

30 atjfc-f-s*?— 74/^— #?Bj£$;h.x^fcv*ffil£ (P 

1+P2) 14, «E*»x ' <B*W*iafc«i!l) , MtfSy 
' ©H^2<B#©fl5«X&5„ r<Dt# > feilRf^rit© 

m%iMtfwmx\ ±m vtzm-^m 4 9 d *r# cfx^ 

v>©tt±as 9 ©If <bo£ Cfc i: "f So 
[0 14 7] r©t#, 018 (c) T'4C5I«©i 
A PI4, 

A P= 2 (x + d) y-2xy = 2dy 
Xfc9, 018 (d) T*4C5Ii©i4 PI4, 
AC=2x' (y ' + d) -2 x ' y = 2 d x ' 
40 y < x 

AO A P 

£4 So 

[0148] -©£5k, B*««as**^©^a-, b 

*««©««^ftSr-ia bTZXoic LXBOtimcjttfc 
t5fit*7-7-f/i'^ 1 l^fife^tbXV^jri^^c 

tt±a* "3 ©tf C,ot ©»»SrS«t«< <fSr£^fg 

so [0 1 4 9] tLT, i©£^JCt>, />/«C< £t>&*fSB 



ft P 2000-2901 2 (P2000-2901 2A) 



(14) 



25 

tttc&Sttfw, fe*6g^=i^h7^ h/«e^K>^#«- 
Otf ibo# £<&^ £-£5 5. 

[0150] mmmmi 4) ^w^ms 

l 4 K:fcN45$ t p a ^i£BKo^xi3tiH£0ffi£ 

fflif^T»w-rs. EH9 (a) ~ (c) 14, *.mm<owz 

Wtl 4l£fctt5ffiiil«^fiWH*««&#&^Lfc& 
*¥ffi0X£>D, El 19 (d) 14, #SfcMw>JglB 1 4 
*Stt Stt***S£B«># 7 - y A *>9 -±fc<D'<9~ > 

[0151] *.g:M<DMM 1 4 X»4, El 1 9 ( a ) 

SrJgriJLfcVftttfc (Q) SrfKttX^S. ^Lt, 
5-7-f^-^m**fC^4lM«« (Q) KJ:0& 

[0 15 2] &*5, C1©**16©»I81 4fc*Stt5jftft 
^SSX-tt, 111 19 (d) |c^-fJ:5t-> 019 

(a) l^UfcJ: bt£%7—7 4^9— 1 1 fcTVl^tf 
^R, G, B, afega^jux^^-^^froxt^o 

[0 1 5 3] r««fc5fc£!l 9 (a) fcSHUWttt:* WL 
ffii 9 (Dftg. X'TiSimm li*7-7^ /W* 2 i 
^aS^-a-tJ^tlfc^g-Sr^LXfc*), rwir^Oj^fa* 
*§gfiro# 7— 7 -c /i^ — Ste 2 ±<D$ 7 — 7 ^ /u# — 
1 1 i:-tttfc*Hfiii-5iSIEl±«>IB*«ffi3 k&&L1t 

[0 15 4] :W:»IT, 019 (b) 14, TflSSS 

I tC*f LX&mJjfaK.* 7-7 H M-WGl 2 fr-ftlX 
W3-g-^$tufc^-a-Sr^L-X*5«3, 
^Bco*7-7w , /U^-S«2±©7J7-7-f /u^- 1 

I I Zix\cMft-rz&& l ±roSi*fl« 3i$:* Lfc fc 
cOX&?)„ 

[0155] ^mmnrm 1 4 ic&tt 

^B»SjtxS»c*j^xtt, TttStfRi i*7-7-f 
/W*-S«2 frit: 5 KIIC, 019 (b) fc^= 

-TJ;9lC, TflHSSl IC»tX^BJ*|6]}C77 7-7^/U- 

-1 liWISricSiiXWi^WttS (Q') nMS(4, 01 

9 ( a ) tmmm <o ©»*-ct<hi2« 1 1 z 

=7-7 dvz-w&i tft9b«)izi>isiytz-W&<nj]7- 

7j/l"?—l 1 mZf&ZfoX^te^ffi&S (Q) (Offi^ 
tJt^X, 

S (Q') =S (Q) 

j«B 3 aS^Bwfea^>KS$0^'fl:l4e^f>^ 
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[0 15 6] #HiStf>^li 1 4 XI4, *7 

- 7 ^ ? - $ ftx <, > * i Zkti> 

^tt^offi^fts^'&fr-^-r^^uxt. -a-w- 

£ LX^bL/<f^j:^^^-^ttX7j7-7W7P^ 

- # J&fc $ fix ^ 6 fc * , <Dmtfc&± L 
* & n^-r 5 r. t » -Hite i: t£ o x ^ 3 „ 

[0 15 7] ftl£, 019 (c) £Wc*lfX, 77 7- 
7 ^ -3i y ^ajcjart 5tt±^ •? <£>ff ?>o£ ic J; 5 

io [0 15 8] rfflll 9 (a) «4, ±iEUfc01 8 
(a) cD*fegfl£J:Tlc##lU PliP2S:S)MT 

iiSoX, 018 (d) ©^feg5£±Tfc#SiJU Clt 
C2^&fr*X®^W^*lCgaB$-a-fc0 9 (a) tit 

o <o i4 1, o # <D&m&$it} m < < 1- a r t # *im t * o 

[0 15 9] *LX, 'Pte<thRM%!> 

»»4 1> o # %m$. $ * a r t t ?>„ 

[0 16 0] *«Wfc*ilt5«Si*^BH:, ±xEbfc 
#H*©»«|c*si^T»W LfcJ: o 7 — 7 j t\"9 — 

^ixf)±3iLfc«-lll6w^»ct5^Xt5i^Lfc*7-7 
^/u^-(7)^^-V^fc*»t{cpg^$tt5troX<4^ 

/w^-^j^$tuXV^^^Wffia^-^t^5«t5 
[0161] 

«±(i<4, S^««^JF^$n, 7 *>© 

14, $7-7 4>v$ —&Ml&Z1Mtffi$Lb% 7—74 )V 
40 ?-$W&£tiX^ti:^m%it&Ml&£tiXtl:Z>mM>& 

77 7 - 7 h A>9-m$.WtL t CDBA 0 ^fr*-f 
#»*LfcR'fe, 77 7-7^/w^-/5S^$tlXV^i^ 
««©BSa«s-i&i:45 <t o \ms&ZthX^Z>Z t 
itUT^5iiKJ:9, 77 7-7 ^ ^^-^B#{rfe 

^«7t^#tt(0l4 fco# **/NSfc-*-5 r ^ pifg ^ ft 
so [0B<DfB*ftiftP7l] 
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[01] Ell (a) (4, *&W<oVcMmi\z.isWZ>RM 

9, 01 (b) 14, 01 (a) KJotfiA-A ' «6<D»T 

[02 J 0 2 (a) 14, ft$0Ktt£ffiA$;F$tt0li 

U*:|t*¥SH-Cfc 9 » 0 2 (b) {4, 
02 (a) fctJrt5A-A'*©WrffiSr*Ufclt*Wfffi 
0T-fe5<, 

[0 3] 0 3(4. **M«)Jt(ft«lfci3rt5aiBSWW 

fcSo 

[04] 04 (a) (b) 14, 4cS91«>JttlEffl 1 fc*SW 
0-Cfc5o 

[05] 05 (a) ~ (d) is, frmmmm 1 k:*si* 

So 

[06] 06 (a) (b) (4, *«M«>Jt««2k:*irt 

i£*¥BB|-e*>5. 
[07] 07 (a) (b) (4, *H16ro^2{Ct5^5 

Lfcfe*:¥ffi0-Cfc 

So 

[08] 08 (a) (b) 14, &m&V>MWi3\£$5VZ> 

So 

[09] 09 (a) (b) 14, *ia(S©3Ktt4te*jrt5 

So 

[0101010(a) (b) 14, *3afi©Jg|»5H:j3 
$>9, 010 (c) 14, *SI©fi5i:t>rt?.M* 
0T'foS„ 

[0111011 (a) (b) 14, #HJSW7Kfg6{£*5 



[01 21 01 2 (a) (b) 14, *mm<njtm7\ci3 

[0i 3i 013 (a) (b) i4, *mmmm8\z.*5 

&So 

[0141014(a) (b) (4, *mm<Dtem9izt$ 
io [0151015 (a) (b) i4, ^mmmmi ok 

[0161016(a) (b) 14, *mte<oMmi U- 

T'fcD, 016 (c) 14, *m&<DKffiil UcfettSiK 

¥ffi0X*fcS„ 
[0171017(a) (b) 14, &mm<DMmi 2\C 

20 "T?$>S 0 

[0181 018 ( a ) ~ ( d ) (4, *mM<DMffi 1 3 
0-CfcSo 

[0 1 9 1 0 1 9 ( a ) ~ ( c ) (4, *mm<DMm 1 4 

0T'fc9, 019 (d) 14, *3aft«)JBl»l 4fc*itt5 
fc 5 PB0T-$>So 
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